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By  IUy  L.  IUxner,  M.  E. 

(From  the  (liiiicrologiral  Department  of  The 

Ureteral  stricture  or  narrowiiii;-  of  the  ureteral  lumen  clue 
to  intrinsic  inflammatory,  changes  in  the  ureteral  wall  is  a 
disease  far  more  common  and  of  vastly  greater  importance 
than  the  literature  or  our  previou.s  experience  has  led  us  to 
helieve. 

In  a  preliminary  paper  read  liefore  the  Genitourinary  Sec- 
tion of  the  l^ew  York  Academy  of  Jledicine  in  January,  1916/ 
the  author  reported  50  cases  of  ureteral  .stricture  occurring  in 
his  practice  up  to  Novemher  1,  liU.").  In  the  same  period  of 
13  years  of  practice  tiiere  were  record.-;  of  49  cases  of  nephrec- 
tomy for  tuberculosis  and  'M  caNe<  of  stone  in  the  ureter.  In 
the  18  months  since  Xovendicr  1,  191.'),  or  since  becoming  alive 
to  the  importance  of  the  subject,  and  since  looking  for  stric- 
ture, talking  stricture,  and  having  confreres  refer  suspected 
cases  for  diagnosis  and  treatment,  the  author  has  seen  more 
than  too  additional  ca.ses. 

Tliis  paper  will  deal  in  a  statistical  manner  with  the  first 
100  ca^s  only,  although  the  general  conclusions  will  be  based 
on  an  experience  with  over  150  ca.ses,  and  a  few  of  the  illus- 
trations will  h,  of  recent  cases  not  in  the  first  100  but  showing 
points  of  ]>arti.-ui.-,r  diagnostic  interest. 


F.  A.  C.  S.,  Baltimore 
Johns  Hopkins  University  and  Hospital) 

Etioloyy. —  U\)  to  within  the  past  few  years  most  of  the 
literature  on  this  subject  has  been  devoted  to  the  so-called 
congenital  stricture  of  the  ureter.^* 

Kelly"  anticipates  our  more  modern  literature  of  the  sub- 
ject by  stating  that  "  Strictures  are  caused  by  an  inflamma- 
tion in  the  ureteral  walls  produced  by  the  commoner  pyogenic 
cocci,  by  the  gonococcus,  and  by  the  tubercle  bacillus.  The 
commonest  form  of  inflammation  is  that  due  to  the  tubercle 
bacillus,  and  the  rarest  in  my  experience  in  women  is  due  to 
the  gonococcus." 

Garceau,"  ou  the  other  hand,  says,  after  reviewing  the  litera- 
ture, and  in  the  light  of  his  own  experience,  "  The  chief  cause 
of  fibrous  stricture  is  gonorrheal  infection." 

Furuiss'  took  issue  with  the  prevailing  opinion  that  most 
ureteral  strictures  are  congenital  in  origin,  and  from  a  study 
of  his  cases  concluded  that  infection  plays  the  important  part 
in  the  production  of  ureteral  stricture.     He  thinks  tliat  the 


'  Paper  read  before  The  Johns  Hopkins  Hospital  Medical  Society, 
May  7,  1917. 

''Stricture  of  the  Ureter,  Excluding  Tuberculosis  and  Calculus; 
Heport  of  Fifty  Cases.    New  Yorli  Med.  Jour.,  July  1,  1916. 


"Bottomley:  Certain  Congenital  Strictures  of  the  Ureter.  Annals 
of  Surgery,  1910,  LII,  597. 

•Elsendrath:  Congenital  Stenosis  of  the  Ureter.  Surg.,  Gyn.  & 
Obstet.,  1911,  XII.  533. 

•  Stricture  of  the  Ureter.  Jour.  Amer.  Med.  Assn.,  1902,  XXXIX, 
363. 

"  Ureteritis  in  the  Female.  Amer.  Jour.  Med.  Sci.,  1903,  CXXV. 
2S4. 

'  Jour.  Amer.  Med.  Assn.,  1912,  LIX.  2051. 
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infiltration  in  the  ureter  is  the  result  of  an  acute  hematogenous 
infection  of  the  kidney,  which  often  persists  as  a  pyelitis, 
ureteritis,  or  secondary  cystitis. 

Furiiiss  quotes  Sugimura '  as  having  studied  the  lower  end 
of  the  ureters  in  the  bodies  of  25  patients,  who  had  had  cystitis 
but  had  died  of  other  causes.  He  found  changes  of  an  inflam- 
matory type  in  the  submucosa  and  muscularis  and  was  of  the 
opinion  that  the  infection  extended  through  the  lymphatics 
and  not  along  the  mucosa. 

Necker"  exhibited  before  the  Deutsche  Gesellschaft  fiir 
Urologie,  at  the  Congress  in  Vienna  in  September,  1911,  pyelo- 
grams  of  cases  of  pyelitis,  all  showing  some  dilatation  of  the 
renal  pelvis,  and  in  explanation  said  that  they  were  cases  of 
ureteral  obstruction  with  secondary  infective  hydronephrosis. 

Kelly  and  liurnam,"  speaking  of  traumatic  stricture,  voice 
our  common  experience  in  stating  that  "  Traumatic  stricture 
of  the  vesical  end  of  the  ureter  following  the  injuries  of  labor 
and  of  surgical  operations  especially  the  Wertheim  operation 
for  cancer  of  the  cervix  uteri,  is  quite  common.  As  a  rule, 
the  trauma  has  so  interfered  with  the  blood  supply  of  the 
organ  that  there  are  lateral  necrosis,  a  continuous  leakage  of 
the  urine,  and  ureterovaginal  fistula.  The  spontaneous  heal- 
ing of  such  a  fistula,  almost  invariably,  means  stricture." 

Gun-shot  and  stab-wound  injuries  are  rare.  Morris"  col- 
lected reports  on  5  such  injuries.  Figure  1  shows  a  stricture 
resulting  from  gun-shot  injury  and  giving  rise  to  symptoms  8 
years  after  tlie  injury. 

Severe  traumatic  accidents  are  rarely  the  cause  of  stricture, 
as  one  would  naturally  conclude  after  consideration  of  the 
anatomy  of  this  long  flexible  organ,  well  protected  along  the 
spine  and  attached  at  either  end  to  a  movable  organ.  Any  acci- 
dent severe  enougli  to  rupture  the  kidney  or  bladder  or  to 
crush  the  bony  pelvis  might  well  result  in  ureteral  stricture, 
but  the  history  would  be  such  as  to  suggest  the  etiology  in  a 
case  of  this  nature. 

Syphilis  should  be  kept  in  mind  as  a  possible  cause  of 
ureteral  stricture." 

Ureteritis  cystica  may  cause  ureteral  obstruction  from  the 
large  size  of  some  of  the  cysts,  but  this  condition,  although 

probably  of  iiillm ;itory  origin,  cannot  be  classified  as  ureteral 

stricture." 

Gynecologists  might  question  the  possil)l(y  relationship  be- 
tween infected  cervical  glands  and  ureteral  stricture.  As  \vc 
shall  lea  in  later,  the  vast  majority  of  these  strictures  occur  in 
the  broad  ligament  region  and  it  is  only  natural  that  we  should 
suspect  the  cervix  as  having  a  possible  causal  relationship. 


'Virchow's  Arch.  f.  path.  Anat.,  (October,  1911. 

"Zeitschr.  t  Urol.,  1912,  III,  464. 

'"  Diseases  of  the  Kidneys,  Ureters,  and  Bladder.  Apploton,  1914, 
II,  354. 

"  Surgical  Diseases  of  the  Kidney  and  Ureter,  1901,  II,  332. 

"  Proksch:   Arch.  f.  Dermat.  u.  Syph.,  1899,  XLVllI,  224. 

"Carey  and  Laird:  A  Peculiar  Hypertrophy  of  the  Prostate 
Accompanied  by  Ascending  Infection  and  Cysts  in  the  Ureter. 
Albany  Medical  Annals,  July,  1904. 


It  is  probable  that  ureteral  stricture  occurs  more  frequently 
in  women  than  in  men,  and  one  is  inclined  to  attribute  this  to 
the  infections  incident  to  childbirth.  Opposed  to  this  theory 
is  the  fact  that  in  a  considerable  proportion  of  cases  the  symp- 
toms of  stricture  begin  in  childhood  or  occur  in  women  who 
have  never  married  and  in  whom  we  have  no  i^ason  to  suspect 
a  gonorrheal  infection.  Our  failure  to  recognii<;  the  disease 
in  both  sexes  has  undoubtedly  been  due  to  our  igijoranee  of 
its  frequency  and  consequently  to  a  failure  to  look  for  the 
lesion. 

Although  I  have  not  seen  any  reason  in  any  individual  ca^e 
for  attributing  ureteral  stricture  to  a  cervical  infection.  I 
have  become  suspicious  of  the  etiological  relationship  between 
focal  infections  and  certain  cases  of  cervicitis.  We  have  a 
type  of  urethral  inflammation  in  which  the  vulva  and  para- 
urethral glands  are  inflamed  and  the  patient  has  an  inflamed 
cervix  furnishing  a  considerable  amount  of  leucorrhea.  This 
type  of  inflammation  is  particularly  likely  to  occur  in  adult 
maiden  women,  who  show  no  other  evidence  and  give  no  his- 
tory of  onanism  or  of  gonorrheal  infection.  Time  will  demon- 
strate, I  believe,  that  the  group  of  inflammatory  foci  in  the 
pelvis  are  secondary  to  a  distant  common  focus  of  infection. 

The  frequent  association  of  ureteral  stricture  and  venous 
phleboliths  in  the  immediate  neighborliood  speaks  for  a  common 
origin  for  the  inflammatory  process  resulting  in  the  two  con- 
ditions, and  suggests  that  some  of  these  infections  may  have 
originated  in  the  genital  tract. 

While  we  must  admit  the  possibility  and  probability  of  any 
of  the  foregoing  factors  playing  a  role  in  the  etiology  of  certain 
ureteral  strictures,  I  am  firmly  convinced  that  the  majority 
of  ureteral  strictures,  excluding  those  of  tuberculous  origin, 
should  be  classified  as  simple,  chronic,  stricture,  and  that  they 
have  their  origin  in  an  infection  carried  to  the  walls  of  the 
ureter  from  some  distant  focus  such  as  diseased  tonsils,  sinuses, 
teeth,  or  gastro-intestinal  tract."  This  cpnception  of  stric- 
ture postulates  that  in  the  majority  of  cases  ureteral  infiltra- 
tion is  primary,  and  that  the  other  urinary  tract  lesions  so 
often  associated  with  stricture,  such  as  stone  in  the  ureter, 
hydronephrosis,  pyelitis,  and  pyonephrosis,  are  secondary. 

As  reported  in  my  first  paper  on  ''  Chronic  Urethritis  and 
Chronic  Ureteritis  Caused  by  Tonsillitis,"  read  before  the 
1910  meeting  of  the  Southern  Surgical  and  Gynecologiail 
Association  at  ^'ashville,  and  as  borne  out  by  a  fairly  wide 
experience  since  that  time,  I  have  the  proof  that  certain  obsti- 
nate cases  of  chronic  urethritis,  which  will  not  heal  under  the 
ordinary  methods  of  treatment  carried  on  over  a  long  perio''' 
of  time,  will  promptly  become  absolutely  well  without  finiher 
local  treatment  by  getting  rid  of  the  distant  focus  of  infection. 

In  the  case  of  ureteral  stricture  it  will  jirobaWy  take  some 
years  of  experiiMu-c  bcrorc  wc  can  claim  lo  Jiavc  satisfactory 


"Hunner:  Chronic  Urethritis  and  Cbronic  Ureteritis  Caused 
by  Tonsillitis.  Jour.  Amer.  Med.  Assn.,  LVl,  937,  1911;  Treatment 
of  Pyelitis.  Surg.,  Gyn.  &  Obstet.,  XV,  444,  1912;  Diagnosis  and 
Treatment  of  Obscure  Cases  of  Pyelitis  and  Hydronephrosis.  Inter- 
national Clinics.  22,  IV.  1912. 


January,  1918] 
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proof  of  the  above  thesis.  Not  only  must  we  collect  a  large 
number  of  cases  similar  to  Case  7,  reported  in  the  above  paper, 
in  which  symptoms  of  ureteral  stricture  began  soon  after  an 
attack  of  tonsillitis,  but  we  must  have  a  series  of  cases  of 
ureteral  stricture  in  which  relief  fails  through  a  long  period 
of  treatments  and  is  then  obtained  after  the  distant  focus  of 
infection  has  been  discovered  and  corrected. 

I  have  a  few  cases  which  have  persistently  showed  no  material 
improvement  in  symptoms  until  after  removal  of  infected  ton- 
sils, or  teeth,  and  another  list  of  patients  who  have  been  dis- 
missed as  well  after  dilatation  of  the  strictures  or  after  getting 
rid  of  the  pyelitis  by  dilatation  of  the  stricture  and  lavage, 
and  who  have  returned  with  their  old  symptoms  after  a  fresh 
tonsillitis  attack  or  after  undergoing  dental  work. 

Symptoms. — Pain  is  the  most  uni^yersal  symptom  of  uret- 
eral stricture  and  only  in  rare  cases  is  it  absent.  To  attempt 
to  draw  a  pain  chart  of  this  affection  diie  would  need  a  dia- 
gram of  the  human  frame  extending  from  the  diaphragm  to 
the  ankles.  The  most  deeply  shaded  portion  of  this  chart 
would  center  in  the  local  area  of  ureteral  inflammation,  or  in 
other  words  in  the  broad  ligament  region  deep  in  the  pelvis. 

In  my  preliminary  paper  above  mentioned  as  read  in  New 
York,  1  said:  "  It  is  comparatively  rare  to  have  our  attention 
directed  to  localized  symptoms  due  to  the  stricture.  The 
patient  usually  complains  of  jjain  in  the  kidney  region  or  of 
bladder  symptoms  or  of  both,  and  the  stricture  is  found  in 
the  attempt  to  fathom  the  cause  of  the  symptoms."' 

This  statement  was  made  after  a  study  of  my  first  50  cases 
seen  at  a  period  when  ureteral  stricture  as  an  entity  was  not 
in  mind.  Many  of  those  patients  came  late  when  the  kidney 
lesion  was  advanced  and  overshadowed  other  conditions.  Since 
making  that  report  and  realizing  the  importance  of  ureteral 
stricture,  better  histories  have  been  obtained,  and  it  is  rare 
to  find  a  patient  with  stricture  who  does  not  complain  of  a 
pain  or  of  a  nagging  discomfort  in  the  site  of  the  ureteral 
inflammation. 

From  this  center  of  inflammatory  discomfort  in  the  pelvis 
the  pain  may  radiate  in  any  direction,  upward  toward  the 
kidney,  laterally  into  the  hips  or  groin  region,  posteriorly,  sim- 
ulating a  sacroiliac  joint  condition  or  a  sciatica,  and  down- 
ward into  the  thigh  and  leg  either  posteriorly  or  anteriorly. 

Next  in  frequency  to  the  local  ureteral  pain  is  pain  in  the 
kidney  region.  This  is  probably  at  times  a  referred  pain  from 
the  inflammatory  area  in  the  ureter,  but  it  is  usually  due  to 
overdistension  of  the  pelvis  of  the  kidney. 

At  times,  when  the  renal  catheter  is  passed  and  the  wax  tip 
and  again  the  wax-bulb  impinge  upon  the  tender  stricture  area, 
the  i)atient  locates  the  pain  in  the  kidney  region.  The  kidney 
pain  is  usually  elicited  only  by  injecting  the  pelvis  to  over- 
distension. Frequently  we  get  the  history  that  the  patient 
suffered  at  first  with  a  more  or  less  constant  pain  low  in  the 
abdomen,  and  that  she  later  developed  intermittent  attacks 
of  pain  in  the  kidney  region.  Early  in  the  patient's  history 
these  intermittent  kidney  attacks  may  come  on  only  at  the 
menstrual  period  or  on  getting  the  feet  wet.  or  mi  having 
some  unusual  exposure,  conditions  that  would  lavor  the  closure 


by  swelling  of  an  already  narrowed  area  in  the  ureter.  Later 
the  pain  in  the  upper  flank  or  lumbar  region  may  occur  at 
frequent  intervals  or  become  as  constant  as  the  ureteral  pain. 

Occasionally  the  pain  occurs  first  in  the  kidney  region  and 
develops  later  in  the  lower  abdominal  quadrant  or  region  of 
the  ureteral  stricture.    (See  Figs.  2  and  3.) 

Actual  pain  in  the  bladder  occurs  only  in  the  exceptional 
case,  and  this  is  probably  a  referred  pain  from  the  kidney  or 
ureter,  as  it  accompanies  the  severe  acute  renal  attacks  simu- 
lating stone  in  the  ureter  in  which  there  are  likely  to  be  both 
bladder  and  rectal  tenesmus.  Figure  4  illustrates  such  a  case 
in  which  the  two  attacks  of  renal  colic  were  accompanied  by 
bloody  urine  and  were  controlled  only  by  repeated  hypoder- 
mics of  morphin. 

Discomfort  in  the  bladder  and  frequency  of  voiding  are  not 
at  all  uncommon  in  the  intermittent  renal  attacks,  and  these 
symptoms  may  be  present  in  patients  complaining  only  of  the 
ureteral  pain.  One  of  my  recent  patients,  not  in  the  first 
one  hundred,  complained  chiefly  of  a  nagging  desire  to  urinate. 

Miss  P.,  aged  51  years,  had  had  multiple  fibroids  removed  by 
Dr.  Kelly  4  years  previously.  Three  years  later  she  had  begun  to 
have  bladder  symptoms  and  in  September,  1916,  she  had  returned 
to  Dr.  Kelly,  who  had  failed  to  locate  the  cause.  In  May,  1917,  she 
consulted  me  and  in  addition  to  her  almost  intolerable  nagging 
desire  to  urinate,  causing  her  to  void  from  every  hour  to  3  hours 
in  the  day  and  to  arise  many  times  at  night,  I  found  that  she  com- 
plained of  a  dull  pain  in  the  left  hip,  of  a  pain  high  in  the  left 
lumbar  region,  and  of  a  pain  extending  down  the  posterior  left 
thigh  into  the  calf  of  the  leg.  More  recently  she  had  developed  an 
intermittent  pain  of  less  severity  in  the  right  hip  and  in  the  right 
side  of  the  back.  Investigation  revealed  a  normal  urine,  a  stricture 
of  the  urethra  but  a  perfectly  normal-appearing  vesical,  trigonal 
and  urethral  mucous  membrane.  The  left  ureter  had  such  a  dense 
diffuse  stricture  that  1  got  by  only  on  the  third  attempt  in  a  series 
of  7  efforts  within  10  weeks.  1  found  a  series  of  4  dense  areas  of 
obstruction  in  the  left  ureter  within  6  centimeters  of  the  bladder, 
and  that  the  kidney  pelvis  held  only  6  c.  c.  The  right  ureter  showed 
a  dense  diffuse  stricture  extending  from  the  bladder  to  9.5  cm. 
above,  which  could  always  be  dilated;  the  kidney  pelvis  held  double 
the  normal  quantity.  Manipulation  of  the  stricture  area  on  either 
side  caused  her  nagging  desire  to  void,  and  manipulation  of  the  left 
ureteral  stricture  caused  pain  in  the  kidney  region,  hip,  and  in  the 
calf  of  the  leg. 

Urine  examination.— The  urine  may  be  quite  negative  on 
repeated  careful  centrifuging  and  microscopic  search.  If  there 
is  an  associated  pyelitis,  the  urine  shows  the  pathologic  features 
and  variations  common  to  that  condition.  If  the  urine  is  not 
infected  we  may  still  find  a  few  leukocytes  or  a  few  erythro- 
cytes or  both.  These  may  come  from  an  ulcer  area  at  the 
site  of  the  stricture,  or  we  may  find  them  increased  in  number 
after  one  of  the  acute  kidney  attacks,  when  they  probably 
result  from  the  trauma  to  the  kidney  pelvis.  Figure  5  illus- 
trates a  unique  case  of  symptomless  hematuria  apparently 
due  to  ureteral  stricture. 

jTecpr.— Chills  and  fever  are  common  in  the  cases  with  uri- 
nary infection.  A  patient  with  an  infection  may  go  for  weeks 
or  months  without  chills  or  appreciable  fever  and,  indeed,  may 
be  in  apparently  perfect  health,  or  may  suffer  only  from  malaise 
and  general  depression.    When  there  occurs  any  condition  that 
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causes  the  stricture  area  to  close  the  patient  will  develop  fever 
(often  with  chills)  pain  and  general  prostration,  such  as  are 
usually  seen  in  acute  pyelitis. 

It  is  important  to  note  that  a  patient  may  develop  fever 
even  of  a  high  grade  without  infection  of  the  urine  and  with 
only  one  ureter  involved.  The  urine  may  be  quite  normal  or 
there  may  be  only  a  few  erythrocytes.  The  kidney  is  enlarged, 
tender  and  painful.  A  few  of  the  patients  with  sterile  urine 
have  shown  a  slight  daily  rise  of  temperature  and  these  are 
likely  to  have  nausea,  headache,  or  other  uremic  symptoms. 
One  patient  with  a  daily  rise  of  temperature  of  99°  to 
100°  F.  extending  over  a  period  of  four  weeks,  and  with 
a  leukocytosis  of  19,000,  falling  in  the  same  period  to  12,000, 
had  a  normal  temperature  and  leukocyte  count  of  10,000  ten 
days  after  tonsillectomy. 

Miss  M.,  aged  22,  nurse  at  the  Hebrew  Hospital,  was  awakened 
one  Friday  morning  with  a  severe  cramp-like  pain  in  the  right  kid- 
ney region  extending  downward  and  forward  to  about  the  pelvic 
brim  region.  She  had  several  attacks  with  severe  pain,  nausea  and 
vomiting  but  kept  on  duty  until  the  following  Monday,  when  she 
reported  to  the  superintendent  of  nurses  that  she  could  not  con- 
tinue with  her  work. 

The  first  attack  came  on  at  the  end  of  a  menstrual  period.  For 
two  nights  before  the  attack  she  had  been  up  frequently  to  void, 
and  she  had  too  frequent  voiding  up  to  the  time  of  entering  the 
hospital  as  a  patient. 

Drs.  Adler  and  Hirsh  were  called  to  see  the  patient  and  because 
of  the  character  and  location  of  the  pain  and  the  presence  of 
microscopic  blood  in  the  urine,  they  considered  the  case  one  of 
stone  in  the  kidney  or  ureter.  X-rays  were  negative  and  they 
called  me  into  the  case  on  October  20,  the  twelfth  day  of  her  illness. 

Because  of  a  daily  rise  of  temperature  to  above  99°  F.  and  a 
leukocytosis  of  19,000  with  a  high  percentage  of  polymorphs,  we 
considered  seriously  the  possibility  of  an  appendicitis,  with  a  high 
posterior  position  of  the  appendix  to  account  for  the  pain  phe- 
nomena. The  presence  of  the  above  signs  and  symptoms  without 
pus  in  the  urine  argued  against  a  kidney  lesion.  Blood  in  the  urine 
is  not  particularly  rare  in  appendicitis.  The  patient's  pain  was 
more  pronounced  and  more  prolonged  than  one  usually  sees  in 
appendicitis.  She  was  rather  stout,  and  considering  the  possibility 
that  the  X-ray  might  have  missed  a  stone,  I  catheterized  the  kidney 
with  a  wax-tipped  bougie.  This  came  back  without  scratch  marks. 
The  meeting  of  the  catheter  tip  with  the  kidney  pelvis  caused  an 
increase  of  the  patient's  pain  which  she  likened  to  that  which  she 
had  had  before.  The  injection  of  the  kidney  pelvis  also  exag- 
gerated her  former  pain  and  the  pelvis  seemed  to  be  rather  smaller 
than  normal,  returning  only  6  c.  c.  after  being  dilated  to  dis- 
comfort. This  test  of  the  kidney  was  followed  by  three  days  of 
intense  pain  instead  of  the  usual  few  hours  of  discomfort  caused 
by  such  an  examination.  The  patient  had  to  be  chloroformed 
several  times  to  control  the  pain.  The  temperature  conditions  and 
the  leukocyte  count  remained  about  the  same. 

In  view  of  the  pain  phenomena  during  catheterization  and  the 
great  increase  in  pain  after  the  catheterization,  I  became  more 
convinced  of  the  possibility  of  ureteral  stricture,  although  there 
had  been  no  apparent  obstruction  to  the  catheter.  The  possibility 
of  stricture  had  been  in  mind  from  the  first,  when,  on  taking  the 
history,  I  found  that  the  patient  had  been  troubled  with  her  tonsils 
from  time  to  time  all  her  life,  her  last  definite  attack  having  oc- 
curred about  8  months  previously.  Another  factor  in  favor  of 
ureteral  stricture  was  the  presence  of  a  dense  stricture  of  the 
urethra.    The  tonsils  appeared  normal  on  examination. 

One  week  after  the  first  catheterization  I  again  catheterized,  this 
time  using  a  wax-bulb.    Again  I  could  not  detect  obstruction,  but 


the  bulb  must  have  had  a  beneficial  effect  for  the  patient  did  not 
have  the  severe  pain  reaction.  Again  the  kidney  pelvis  seemed 
rather  smaller  than  normal. 

A  week  later  it  was  time  for  the  patient  to  menstruate  and  she 
was  having  increased  pain  in  the  kidney  region.  On  catheteriza- 
tion with  the  wax-bulb  catheter,  I  did  not  detect  obstruction,  but 
the  wax-bulb,  which  was  made  of  white  wax  and  olive  oil,  equal 
parts,  was  partially  mashed  on  withdrawal.  A  test  of  the  kidney 
pelvis  at  this  time  when  the  patient  was  about  to  menstruate  and 
was  having  increased  pain  in  the  kidney  region,  showed  a  capacity 
of  11  c.  c.  as  compared  with  6  c.  c.  on  the  two  former  tests.  A  week 
later,  5  weeks  after  the  beginning  of  the  patient's  sj-mptoms,  my 
wax-bulb  was  definitely  obstructed  at  a  point  about  3  cm.  after 
entering  the  ureter,  and  on  its  withdrawal  it  was  so  hung  in  the 
stricture  area  that  I  feared  it  would  be  dragged  off  the  catheter. 
Fortunately  I  had  a  bulb  of  pure  wax  on  this  occasion  and  it 
returned  intact.  After  this  catheterization  the  patient  had  a  good 
deal  of  pain  for  an  hour  or  two,  due  to  the  trauma  incident  to  the 
dilatation  of  the  stricture  of  the  urethra  and  of  the  ureter.  There 
was  none  of  the  increase  of  kidney  pain  as  on  former  treatments. 
A  few  days  later  I  again  dilated  the  ureteral  stricture  with  a  wax- 
bulb  of  about  4  mm,  diameter  and  then  referred  the  patient  to 
Dr.  Lee  Cohen  for  tonsillectomy.  Dr.  Cohen  reported  that  on 
superficial  examination  the  tonsils  appeared  healthy,  but  at  opera- 
tion they  were  found  to  contain  large  lacunae  of  free  pus. 

Gastro-iniestimil  sjjmptoj7is  are  common.  They  are  prob- 
ably of  twofold  origin,  arising  either  as  a  central  nervous 
system  reflex  or  as  a  result  of  toxic  absorption.  We  see  the 
same  phenomena  in  certain  cases  of  stone  in  the  ureter  and  in 
cases  of  blockage  of  the  ureter  from  any  cause. 

The  symptoms  vary  from  a  slight  nausea  or  aversion  to 
food  to  the  most  extreme  nausea  and  vomiting  sometimes 
so  persistent  that  starvation  is  threatened.  Gaseous  disten- 
tion is  a  frequent  symptom.  Occasionally  there  is  complaint 
of  rectal  tenesmus  and  desire  for  stool.  Pain  just  before  or 
during  stool  is  present  in  some  cases,  and  is  probably  due  to 
the  passing  of  fecal  matter  over  the  tender  peritoneum  at  the 
site  of  the  ureteral  inflammation.  In  Case  66  (see  Fig.  6) 
the  patient  learned  by  experience  that  it  was  more  agreeable 
to  omit  the  meal  preceding  the  dilatation  and  lavage;  other- 
wise she  lost  it  by  vomiting.  In  Case  65  (see  Fig.  7)  the 
patient  had  suffered  for  a  year  with  repeated  attacks  of  diar- 
rhoea and  had  lost  40  pounds  in  weight.  Dr.  Barker  had 
found  that  she  had  an  associated  achylia  gastrica  and  she  had 
been  given  the  dilute  hydrochloric  acid.  After  dilatation  of 
her  ureteral  strictures  her  diarrhwal  attacks  ceased  and  she 
gained  11  pounds  in  2  weeks. 

Colitis  may  occur  as  a  result  of  stricture.  I  recently  referred 
a  patient  to  Dr.  Ernest  Gaither  because  of  much  pain  in  the 
sigmoid  region,  through  the  left  hip  and  in  the  upper  flank, 
together  with  frequent  stools  in  which  she  passed  mucous 
casts.  After  a  careful  study  of  her  case  Dr.  Gaither  asked 
me  if  it  could  be  possible  that  she  was  suffering  from  a  ureteral 
stricture.  That  this  diagnosis  had  not  occurred  to  me  in 
going  over  her  .symptoms  was  the  more  remarkable  becau.se 
slie  was  a  patient  (Case  2)  reported  in  my  paper  above 
referred  to  on  chronic  urethritis  and  chronic  ureteritis  caused 
by  tonsillitis.  A  urethritis  of  2  years'  duration  had  resisted 
treatment  for  several  months  until  her  infected  tonsils  were 
removed.    Slic  bad  remained  free  from  the  urethral  symptoms 
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for  more  than  6  years  and  had  then  begun  to  complain  of 
the  colitis  which,  after  Dr.  Gaither's  suggestion,  I  found  to 
be  due  to  a  dense  stricture  of  the  left  ureter.  Manipulation 
of  the  stricture  area  and  injection  of  the  slightly  dilated  kidney 
pelvis  did  away  with  all  of  her  discomfort  on  the  left  side, 
and  her  colitis  symptoms  ceased  after  the  second  ureteral  dila- 
tation. 

Menial  Sytnptoins. — One  of  the  remarkable  results  of  this 
study  has  been  to  find  that  in  a  patient  who  may  have  one 
normally  functioning  kidney  and  only  a  slight  degree  of  stasis 
on  the  opposite  side  there  may  supervene  mental  disturbances, 
headaches,  nausea,  fever,  and  a  general  picture  usually  asso- 
ciated with  the  uremic  state.  Figures  8  and  9  are  from  a 
patient  who  had  a  ureteral  kink  due  to  a  fan-shaped  band  of 
adhesions  which  suspended  her  sigmoid  to  the  posterior  peri- 
toneum just  above  the  pelvic  brim  region.  While  in  the  recum- 
bent position,  taking  a  "  rest  cure,"  to  many  of  which  she  had 
been  subjected  during  the  20  years  of  her  symptoms,  she  would 
take  on  weight  and  be  comparatively  well.  As  soon  as  she 
returned  home  and  attempted  to  lead  a  normal  busy  life,  the 
weight  of  the  sigmoid  displaced  her  ureter  and  again  caused 
her  "  spells."  These  attacks  consisted  of  a  fever  ranging  from 
99°  to  100°  F.,  malaise,  headache,  and  a  slight  pain  in  the 
left  lumbar  region.  The  patient  could  "  taste  her  fever  "  and 
tell  by  this  peculiar  reaction  just  where  the  thermometer  would 
register  within  one-tenth  of  a  degree.  It  is  impossible  to  say 
what  share  toxemia  played  in  her  mental  condition  and  how 
much  of  it  was  due  to  the  disappointment  and  worry  over  her 
inability  to  get  well.  During  her  first  6  weeks  under  Dr. 
Barker's  care  it  was  considered  essential  to  keep  her  in  a  barred 
room  and  have  the  constant  supervision  of  a  nurse. 

The  urine  was  quite  normal  and  X-rays  of  the  abdomen 
were  negative.  Dr.  Barker  asked  me  to  investigate  the  left 
kidney  because  of  the  slight  lumbar  pain  accompanying  her 
attacks.  After  freeing  the  adhesions  between  the  sigmoid  and 
the  left  ureter  peritoneum  the  patient  made  a  prompt  and 
full  recovery  and  wrote  me  6  months  after  the  operation  that 
she  had  gained  23  pounds. 

Another  case  showing  marked  mental  symptoms  due  to 
obstruction  in  one  ureter  was  that  of  a  physician  who  suffered 
for  about  a  year  with  a  morbid  mental  state  entirely  foreign 
to  his  usual  buoyant  disposition.  Delusions  and  hallucina- 
tions worried  him  daily  and,  as  in  the  case  above  reported, 
suicide  became  an  urgent  impulse.  He  was  entirely  relieved 
-after  Dr.  George  Walker  had  dilated  a  ureteral  stricture. 

Morbid  Anatomy. — We  have  had  opportunity  to  study  the 
stricture  macroscopically  in  about  15  operation  cases.  The 
inflammatory  area  varies  from  a  slight  annular  thickening  in 
the  ureteral  wall  to  a  condition  of  diffuse  cartilage-like  thick- 
ening which  may  occupy  several  centimeters  of  the  ureter  and 
form  a  mass  a  centimeter  in  diameter.  Multiple  annular 
strictures  are  not  uncommon. 

The  infiltration  may  be  confined  to  the  ureteral  wall  or 
there  may  be  much  periureteritis.  Often  at  operation  one 
cannot  tell  by  palpation  whether  he  is  dealing  simply  with 
a  stricture  or  with  a  stricture  containing  a  stone. 


I  have  had  opportunity  to  study  the  stricture  microscopically 
in  only  3  cases  (Cases  6  and  26)  in  which  resection  of  the 
ureter  and  implantation  into  the  bladder  was  performed,  and 
in  Case  50,  in  which  we  did  a  nephrectomy.  The  microscopic 
picture  is  one  of  chronic  inflammation  of  all  coats  of  the 
ureteral  wall;  the  epithelium  is  changed  from  the  transitional 
stratified  type  to  a  more  squamous  type  and  in  one  of  the 
specimens  there  was  an  ulcer  with  loss  of  the  epithelium. 

Location  of  the  Stricture. — The  stricture  is  located  in  the 
broad  ligament  region  or  within  6  cm.  of  the  bladder  in  by 
far  the  greater  number  of  cases.  The  next  most  frequent 
location  is  at  the  bifurcation  of  the  internal  iliac  vessels  or 
about  8  to  10  cm.  above  the  bladder.  This  is  from  3  to  5  cm. 
below  the  pelvic  brim.  In  both  of  these  regions  we  have  a 
group  of  lymphatic  glands  and  at  operation  these  are  some- 
times found  enlarged. 

Contrast  these  locations  with  the  generally  accepted  view 
that  ureteral  stricture  is  congenital  and  occurs  at  the  points 
of  congenital  narrowing,  namely  where  the  kidney  pelvis  enters 
the  ureter,  at  the  pelvic  brim,  and  in  the  bladder  wall  area. 

In  the  preliminary  report  on  my  first  50  cases,  18  were 
reported  as  bilateral.  Since  then  in  3  of  the  38  cases,  reported 
as  monolateral,  the  patients  have  returned  with  stricture  on 
the  opposite  side.  Of  the  35  monolateral  cases,  20  were  on 
the  right  and  15  on  the  left.  Of  these  65  ureters  with  stric- 
ture the  lesion  has  been  located  within  6  cm.  of  the  bladder 
in  56,  at  the  region  of  the  bifurcation  of  the  internal  iliacs 
in  8  cases,  and  next  to  the  kidney  in  1  case. 

In  my  second  list  of  50  cases,  15  were  bilateral;  and  of  the 
35  monolateral  cases,  23  were  on  the  right  and  13  on  the  left. 

Of  this  second  list  of  65  ureters  the  stricture  was  located  in 
the  broad  ligament  region  only,  in  51,  in  the  iliac  gland  region 
only,  in  1,  and  in  both  broad  ligament  and  iliac  gland  region, 
in  13.  In  many  of  the  last  group  of  ureters  with  strictures 
in  both  iliac  gland  and  broad  ligament  regions  the  wax-bulb 
could  be  felt  to  jump  through  several  stricture  areas  and  it  is 
probable  that  in  these  cases  of  multiple  nodes  of  thickening 
there  was  a  condition  of  diffuse  stricture. 

Effects  of  the  Stricture  on  the  Upper  Urinary  Tract. — Of 
the  utmost  interest  is  the  relationship  between  ureteral  stric- 
ture and  other  lesions  of  the  urinary  tract.  This  study  has 
done  much  to  explain  the  etiology  of  many  urinary  tract  lesions 
concerning  which  we  have  had  erroneous  ideas  in  the  past. 

The  profession  has  become  accustomed  to  view  slight  dila- 
tations of  the  pelvis  and  ureter  as  secondary  to  an  infection 
of  the  urine.  It  is  even  held  for  the  early  cases  with  only 
slight  dilatation  and  sterile  urine  that  the  dilatation  was  due 
to  a  previous  infection. 

This  view,  so  generally  held,  is  well  expressed  by  Braasch :  " 
"Any  considerable  degree  of  infection  involving  the  renal  pelvis 
and  ureter  will  be  followed  by  dilatation.  This  dilatation  is  not 
caused  by  mechanical  obstruction,  but  is  the  result  of  ciianges 
in  the  tissues  and  consequent  retraction  in  the  walls  of  the 
pelvis  and  ureter.    The  dilatation  may  vary  from  a  scarcely 
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recognizable  irregularity  of  the  calyces  or  ureter  to  complete 
destruction  of  the  pelvis.  Evidence  of  an  inflammatory  pro- 
cess which  has  once  caused  dilatation  will  rarely  be  entirely 
obliterated.  Such  inflammatory  changes  in  the  pelvic  or 
ureteral  outline  may  be  the  only  evidence  of  previous  infec- 
tion. The  character  and  degree  of  an  inflammatory  process 
can  often  be  determined  better  by  means  of  the  pyelouretero- 
gram  than  by  any  other  method." 

A  priori  one  would  expecl  the  inflammation  and  infiltra- 
tion to  result  in  shrinkage  rather  than  in  dilatation  of  the 
tract. 

While  conceding  that  it  is  possible  for  the  urine  to  become 
infected  at  the  same  time  that  the  infection,  which  is  to  result 
in  the  future  stricture,  is  laid  in  the  ureter  wall,  I  think  these 
.studies  prove  conclusively  that  the  usual  sequence  is  focal 
infection  settling  in  the  ureter  wall,  stricture  formation, 
stasis  and  secondary  infection  of  the  urine. 

Although  we  believe  we  have  demonstrated  that  most  cases 
of  dilatation  of  the  kidney  pelvis  are  due  to  mechanical  obstruc- 
tion in  the  form  of  ureteral  stricture,  a  surprising  development 
has  been  the  fact  that  many  cases  of  ureteral  stricture  causing 
typical  .symptoms  are  not  associated  with  a  dilated  pelvis,  and 
when  the  pelvis  is  not  dilated,  it  is  often  contracted.  These 
patients  with  contracted  pelves  are  usually  the  most  sensitive 
to  manipulation  and  the  contracted  pelvis  is  probably  explained 
by  assuming  that  the  extremely  sensitive  stricture  area  keeps 
up  a  constant  pain  reflex,  causing  a  tonic  spasm  of  the  mus- 
culature of  the  tract  above.  In  some  cases  the  urinary  analyses, 
functional  test,  and  pyelograms  indicate  that  the  shrunken 
pelvis  is  probably  due  to  a  secondary  chronic  interstitial 
nephritis.     (See  Fig.  12.) 

Pyeloureterograms  of  these  cases  show  that  in  some  the 
ureter  seems  contracted  as  well  as  the  kidney  pelvis  (Figs.  10 
and  11)  and  that  in  others  the  pelvis  is  contracted  while  the 
ureter  is  sligiitly  dilated  (Figs.  G,  11^,  12  and  13).  In  some 
of  these  cases  the  pyelogram  shows  a  larger  pelvis  than  one 
gets  by  measurements.  Figure  11  shows  an  apparently  normal- 
sized  pelvis,  but  the  capacity  tests  showed  a  tolerance  of 
about  4  c.  c. 

In  several  patients  with  normal-sized  or  contracted  pelves 
when  first  seen,  the  general  symptoms  have  improved  under 
repeated  dilatations,  but  the  kidney  pelvis  has  in  the  same 
time  developed  a  slight  hydronephrosis.  The  probable  explana- 
tion of  this  phenomenon  is  that  a  tender  ulcer  in  the  stric- 
ture area  has  healed  under  treatment,  thus  releasing  the  reflex 
spasm,  but  that  the  stricture  is  den.se  enougii  to  keep  up 
partial  obstruction  in  spite  of  the  dilatations. 

The  2  groups  making  up  my  first  and  second  list  of  50 
cases,  respectively,  illustrate  strikingly  the  effects  on  the  upper 
urinary  tract  when  ureteral  stricture  is  neglected. 

The  first  group  of  50  cases  consisted  largely  of  patients 
seen  incidentally  at  a  time  when  ureteral  stricture  was  not 
being  looked  for.  In  general,  in  this  group  of  cases  it  is 
seen  that  there  is  a  rclationsbip  between  the  lapse  of  time. 
increase  in  the  size  of  the  pelvis,  and  develoi)mcnt  of  secondary 
infection.  As  already  indicated  above,  tlie  sccoiul  group  of 
cases  shows  many  exceptions  to  this  rule. 


In  the  first  group  of  50  cases  there  was  no  report  on  the 
condition  of  the  urine  in  6  cases.  I  have  notes  on  cultures 
from  27  of  the  remaining  44  eases.  In  9  of  these  the  urine 
was  sterile.  Of  the  17  cases  in  which  there  was  no  mention 
of  cultures,  the  urine  from  the  kidney  was  free  from  leuko- 
cytes in  T,  and  was  presumably  sterile,  which  would  make  16 
out  of  44,  or  over  33.3  per  cent  of  the  reported  cases,  sterile. 
In  10  of  these  17  cases  without  mention  of  cultures  there  was 
pus  in  the  specimen  catheterized  from  the  bladder,  and  in  7 
of  these  the  kidney  specimen  is  also  reported  as  yielding  pus; 
so  that  possibly  all  10  cases  were  infected. 

In  the  16  non-infected  cases  the  average  age  was  38  years, 
the  average  duration  of  symptoms  2^  years,  and  the  average 
size  of  the  kidney  pelvis  in  10  of  the  cases  was  19  c.  c,  3  of 
these  holding  S,  11,  and  12  c.  c.  respectively,  and  the  others 
holding  from  15  to  30  c.  c.  In  one  exceptional  case  with 
symptoms  of  4  years'  duration  the  pelvis  had  reached  a  capa- 
city of  360  c.  c.  without  becoming  infected.  In  5  cases  there 
was  no  note  on  the  pelvis  capacity. 

In  the  18  infected  cases  the  average  age  of  the  patients  was 
35  years,  the  average  duration  of  symptoms  was  4  years,  and 
the  average  capacity  of  the  kidney  pelvis  in  15  cases  in  which 
a  record  was  made,  was  98  c.  e.  In  4  of  these  15  cases  the 
pelvis  was  of  normal  capacity,  7  to  8  c.  c,  showing  for  the  11 
dilated  cases  an  average  capacity  of  130  c.c.  In  the  cases  in 
which  both  pelves  were  dilated  the  capacity  is  figured  on  the 
larger  pelvis  only. 

In  the  IS  infected  cases  of  the  first  group  the  colon  bacillus 
was  grown  in  13,  in  5  of  these  from  both  kidneys.  In  4 
cases  a  staphylococcus  only  was  grown,  in  1  case  a  pure  typhoid 
culture  \vas  obtained  (nephrectomy  for  large  pyonephrosis 
soon  after  typhoid  fever).  In  one  of  the  colon  bacillus  cases 
f^.  coli  was  grown  from  one  kidney  and  a  staphylococcus  from 
tlio  other,  making  5  cases  in  which  a  staphylococcus  was  grown. 

In  the  second  group  of  50  cases  all  were  studied  baeterio- 
logically.  In  11  there  was  an  infection,  in  8  with  the  colon 
bacillus  (4  bilateral),  in  1  with  a  staphylococcus,  in  1  with 
a  streptococcus,  and  in  1  an  unidentified  organism.  Taking 
into  consideration  the  I  bilateral  infections  there  were  15 
kidneys  involved,  and  only  4  of  these  showed  dilatation, 
measuring  respectively  15.  14.  •-'n.  and  15  c.  c.  Three  of  the 
kidneys  measured  7.5  c.  c.  carb  and  the  remaining  S  measured 

6  c.  c.  or  less. 

In  this  second  group  of  50  cases,  15  of  which  showed  bilateral 
stricture,  notes  were  made  on  the  pelvis  content  of  63  kidneys. 
Of  these,  22  were  niinnal  and  ranged  in  size  from  ('i  to  8  c.  c, 
in  8  the  ca])acity  was  considered  less  than  nornuil.  the  jielvis 
measuring  5  c.  c.  or  h'ss.  In  24  kidneys  dilatation  was' 
demonstrable  and  if  wc  cxchnlc  the  two  dilated  pelves  in 
Case  65  (see  Fig.  I ) ,  the  remaining  22  pelves  showed  an  average 
dilatation  of  16  c.  c.  in  nuirked  contrast  to  the  nuiny  large 
pelves  in  the  first  group. 

The  average  age  of  the  jiatients  in  the  second  group  at  the 
time  of  consultation  was  34.5  years  and  the  average  duration 
of  symptoms  was  5.3  years;  but  if  we  separate  from  this  group 

7  cases  of  unusual  duration  averaging  19  years,  the  average 
duration  of  the  remaining  cases  was  2.6  years. 
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Influence  of  Ureteral  Stricture  on  Stone,  Formation. — One 
of  the  most  interesting  side-lights  on  ureteral  disease  furnished 
liy  this  study  has  been  the  revelation  of  the  probable  cause 
of  most  ureteral  stones.  In  operating  for  a  ureteral  stone  and 
finding  it  encased  in  dense  infiltration  tissue,  we  have  here- 
tofore considered  the  inflammatory  area  as  due  to  the  irrita- 
tion of  the  stone.  At  present  vee  have  abundant  evidence  to 
indicate  that  the  stone  results  from  urinary  salts  being  de- 
posited on  the  inflamed  surface  of  the  stricture  area. 

Every  surgeon  sees  an  occasional'  case  in  which  a  minute 
stone  or  a  nest  of  minute  stones  is  found  encased  in  a  dense 
stricture  area.  It  is  quite  evident  that  such  small  stones  were 
not  formed  in  the  kidney  and  then  stopped  in  a  normal  ureter, 
nor  were  they  formed  in  a  normal  ureter.  Such  small  stones 
could  easily  be  passed  entire  through  a  normal  ureter. 

There  can  be  no  doubt  that  an  occasional  stone  formed  in 
the  kidney  is  caught  in  a  normal  ureter.  On  the  other  hand, 
I  believe  that  some  stones  found  in  the  kidney  were  originally 
formed  on  the  site  of  a  ureteral  stricture  and  after  sufficient 
dilatation  of  the  tract  above,  these  stones  had  floated  up  into 
the  kidney  where  they  had  increased  in  size.  Figures  14  and 
15  illustrate  2  such  possible  cases.  Figure  16  illustrates 
another  possible  sequence,  viz.,  that  a  stone  forming  in  a  stric- 
ture area  may  develop  a  pressure  above  sufficient  to  force  it 
out  of  the  stricture  and  into  the  bladder.  In  this  case  the  stone 
was  spontaneously  passed  from  the  bladder.  In  Case  "33,  the 
liatient  had  suffered  with  bladder  discomfort  and  incontinence 
for  9  months.  A  stone,  15  mm.  in  diameter,  was  removed 
from  the  bladder.  The  X-ray  revealed  another  small  shadow 
in  the  left  broad  ligament  region,  and  investigation  with  the 
wax  tip  and  wax-bulb  catheter  demonstrated  this  to  be  a 
venous  phlebolith,  but  the  patient  had  'i  strictures  in  the 
broad  ligament  region  and  a  left  colon  bacillus  pyelitis  with 
a  kidney  content  of  21  c.  c. 

In  Case  71  the  patient,  aged  3?  years,  had  suffered  for  8 
years  with  left  renal  colic,  the  attacks  becoming  so  severe 
recently  that  they  required  several  hypodermics  of  niorphin 
for  their  control.  The  urine  was  smoky  with  blood  and  con- 
tained pus  and  a  colon  bacillus  infection.  On  passing  a 
catheter  prepared  with  small  wax  rings  at  intervals  of  5  cm. 
for  locating  the  possible  ureteral  stone,  and  with  one  large 
wax-bulb  to  dilate  the  ureter,  the  catheter  returned  with 
scratch  marks  on  all  the  rings  within  v'd  cm.  of  the  tip.  The 
eye  of  the  catheter  contained  a  particle  of  stone  and  the  large 
wax-bulb  had  embedded  in  its  surface  about  a  dozen  particles 
of  stone.  The  patient  was  completely  relieved  of  her  severe 
colic  attacks  and  subsequently  had  several  dilatations  of  the 
stricture  area  until  her  symptoms  were  relieved.  She  had  the 
contracted  type  of  pelvis,  holding  but  4  c-.  c.  Scratch  marks 
were  never  obtained  after  the  first  treatment,  which  seemed 
to  have  entirely  cleared  out  the  incipient  stone  formation. 

One  of  the  strongest  arguments  for  the  relationship  between 
stone  formation  and  stricture  is  the  finding  of  bilateral  sym- 
metrical stricture  and  a  stone  in  one  of  these  stricture  areas, 
as  has  occtirred  in  4  of  my  cases,  2  of  which  are  illustrated  in 
Figures  17  and  18.    A  large  stone  (see  Fig.  lOd)  was  removed 


from  the  right  broad  ligament  area  in  Case  9,  5  years  after 
I  had  been  dilating  strictures  in  the  right  broad  ligament  area 
and  iliac  gland  region  and  in  the  left  broad  ligament  region. 
The  obstruction  by  the  right  broad  ligament  stricture  and  its 
stone  had  made  a  large  dilatation  of  the  right  ureter  in  which 
at  operation  the  stricture  at  the  iliac  gland  region  was  seen 
to  form  a  dense  annular  narrowing. 

0.  S.  Fowler,  of  Denver,"  has  called  attention  to  the  pos- 
sible importance  of  stasis  in  the  etiology  of  stone  formation. 
He  attributes  the  stasis  to  a  kink  in  the  ureter  due  to  pro- 
lapse of  the  kidney  as  demonstrated  by  the  method  he  has  done 
so  much  to  develop  of  taking  pyeloureterograms  in  the  erect 
posture.  Some  of  his  roentgenograms,  however,  reveal  ureters 
which  are  dilated  below  the  point  of  kinking  as  well  as  above 
and  I  would  interpret  them  as  being  cases  of  unrecognized 
ureteral  stricture  low  in  the  channel  causing  a  dilatation  of  the 
ureter  and  kidney  pelvis,  and  a  prolapse  of  the  heavy  hydrone- 
phrotie  kidney,  causing  apparent  kinks  in  the  upper  ureter. 
I  have  several  cases  of  stricture  of  the  ureter  showing  this 
kidney  prolapse  and  apparent  kinking  of  the  ureter,  but  they 
all  show  the  ureteral  dilatation  down  to  the  stricture  area  as 
illustrated  strikingly  in  Figures  2  and  3. 

Influence  of  Ureteral  .Stricture  on  the  PyelHis  of  Pregnancy 
and  of  the  Fuerperium. — Of  my  last  seven  ca.ses  of  pyelitis 
developing  during  pregnancy  or  soon  after  delivery,  3  being 
bilateral,  I  have  been  able  to  demonstrate  stricture  of  the 
ureter  in  all  but  one  ease.  This  is  probably  a  much  higher 
percentage  associated  with  stricture  than  we  would  find  in  a 
larger  series.  In  most  of  such  cases  the  stricture  is  probably 
present  before  the  pregnancy  and  the  added  congestion  of  the 
tissues  after  conception  sets  up  a  slight  hydronephrosis  which 
becomes  infected  during  the  pregnancy  or  immediately  after. 

Some  of  the  cases  of  pyelitis  of  pregnancy  due  to  stricture 
clear  up  spontaneously  after  labor  after  the  congestion  and 
edema  incident  to  pregnancy  have  disappeared.  Others  con- 
tinue as  a  chronic  pyelitis  until  treated.  Undoubtedly  most 
of  those  cases  of  pyelitis  of  pregnancy  which  clear  up  spon- 
taneously or  after  a  few  irrigations  with  silver  solution  do  so 
because  a  stricture  is  not  present,  or  because  the  slight  dilata- 
tion of  the  stricture  incident  to  passing  an  ordinary  renal 
catheter  is  licnclicial. 

That  a  case  may  clear  up  spontaneously  in  spite  of  ureteral 
stricture  is  illustrated  l)y  a  patient  referred  by  Dr.  Barker 
(Figs.  12  and  13)  for  attacks  of  renal  colic  associated  with 
chills  and  high  temperature.  Fourteen  years  previously  Dr. 
Kelly  had  been  compelled  to  perform  an  abortion  for  this 
patient  because  of  a  bilateral  colon  bacillus  pyelitis.  She  had 
no  special  treatment  for  the  pyelitis,  returned  home  with  an 
infected  urine,  and  had  recurring  attacks  of  pyelitis  symptoms 
on  the  left  side  during  the  intervening  14  years  and  on  the 
right  side  for  9  years.  Examination  revealed  very  dense  bilat- 
eral strictures  with  the  kidney  pelves  smaller  than  normal; 
the  ureters  showed  very  slight  dilatation.    The  urine  contained 
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many  hyalin  and  granular  casts  and  a  few  pus  cells  whicli 
were  proved  to  be  coming  from  the  left  kidney.  There  was 
no  infection.  It  could  verj'  well  be  argued  that  this  patient 
had  no  stricture  at  the  time  of  her  pregnancy  and  that  the 
pyelitis  infection  resulted  in  later  stricture  formation.  My 
experience  with  such  cases  leads  me  to  take  the  contrary  view, 
particularly  as  she  had  suffered  all  her  life  with  tonsillitis, 
and  because  she  obtained  no  permanent  improvement  from 
ureter  stricture  dilatations  until  after  the  badly  diseased  ton- 
sils were  removed. 

Diagnosis. — The  diagnosis  of  ureteral  stricture  depends  upon 
the  history,  urinary  examination,  palpation  of  the  abdomen 
with  special  reference  to  the  kidney  and  ureter  regions,  pal- 
pation of  the  ureters  through  the  vagina  or  rectum,  cysto- 
scopy, catheterization  of  the  ureters  by  specially  prepared 
catheters,  and  roentgenography. 

The  features  obtainable  from  the  history  have  been  dis- 
cussed above  under  the  section  on  symptoms.  Experience  has 
taught  that  we  should  suspect  stricture  in  any  patient  com- 
plaining of  obscure  abdominal  symptoms,  particularly  in  tlie 
lower  abdomen  and  accompanied  by  referred  pain  in  the  hips 
and  thighs.  In  addition  we  usually  lind  that  the  patient  has 
a  history  or  shows  evidence  of  tonsillitis,  sinusitis,  or  bad 
teeth. 

After  a  relatively  wide  experience  in  the  diagnosis  of  such 
obscure  cases  1  have  learned  to  lay  a  good  deal  of  stress  upon  a 
history  of  previous  abdominal  or  pelvic  operations  from  which 
the  patient  has  failed  to  obtain  relief.  In  the  second  group  of 
50  cases  34  operations  had  been  done,  7  of  which  seemed  to  have 
been  necessary  and  27  unnecessary  and  not  followed  by  relief. 
Four  of  the  patients  had  each  had  3  operations  without  relief 
from  the  original  symptoms.  A  more  recent  patient,  36  years 
of  age,  with  bilateral  stricture,  had  spent  a  good  portion  of  the 
previous  18  years  in  hosj)itals,  having  been  submitted  to  8 
operations,  7  of  them  abdominal.  Figures  10,  11,  114,  15,  20, 
21,  22,  23,  and  35  illustrate  cases  of  patients  who  had  been  oper- 
ated upon  ])reviously  without  relief  from  the  chief  symptoms. 

Of  course  one  cannot  judge  accurately  as  to  what  past  oper- 
ations may  have  been  necessary,  and  we  must  keep  in  mind 
the  frequency  of  ureteral  stricture  and  the  possibility  that  it 
may  have  been  present  with  appendicitis,  gall-stones,  floating 
kidney,  intestinal  adhesions,  ovarian  di.sease,  uterine  misplace- 
ments, or  any  of  the  numerous  lesions  for  which  the  former 
operations  were  done.  Three  of  the  above  27  operations  listed 
as  unnecessary  were  performed  by  myself,  2  for  appendicitis, 
in  which  a  note  was  made  at  the  operation  that  the  appendix 
appeared  normal,  and  one  for  relaxed  vaginal  outlet  and  cys- 
tocele.  In  this  last  case  (No.  58)  pus  and  blood  were  pre- 
sent in  the  urine  and  were  attributed  to  a  severe  trigonitis 
which  in  turn  was  supjjosed  to  be  due  to  the  eystocele.  The 
patient  complained  chiefly  of  a  nagging  pain  in  the  left  broad 
ligament  region,  frequency  of  micturition,  and  partial  inconti- 
nence. With  the  eystocele  operation  wo  ])ucl\ered  her  sphincter 
muscle  region  and  cured  her  incontinence,  but  she  experienced 
no  other  relief  from  the  operation  and  a  year  later  we  found 
that  lier  syni])t(iins  nf  Icl't-sidcd  pain  and  |)()llui<iiiria  were  asso- 


ciated with  bilateral  stricture  and  colon  bacillus  pyelitis.  We 
have  dilated  the  strictures  and  cleared  up  her  pyelitis  by 
lavage  and  she  still  has  a  nagging  trigonitis  and  is  planning 
to  have  her  Ijad  tonsils  removed. 

It  is  of  great  importance  to  remember  that  symptoms  due  to 
ureteral  stricture  often  begin  in  early  childhood  (see  Figs.  24. 
25,  2C,  30,  and  36). 

Urinary  Examin-ation  and  Diagnosis. — In  the  section  on 
symptoms  we  stated  that  the  urine  may  be  quite  normal. 
This  has  undoubtedly  been  a  source  of  frequent  error  in  the 
past.  Given  a  patient  with  symptoms  that  suggest  trouble 
in  the  urinary  tract,  we  have  been  willing  to  exclude  the  urinary 
tract  on  finding  a  normal  urine.  If  the  patient's  symptoms 
strongly  suggested  stone  in  the  ureter  we  have  had  X-rays 
taken.  We  have  the  word  of  the  X-ray  experts  that  they 
miss  anywhere  from  15  to  30  per  cent  of  iireteral  stones — a 
fact  that  alone  should  call  for  an  examination  with  the  wax- 
tipped  catheter  in  all  cases  of  suspected  stone.  With  the  fact^ 
that  the  unassisted  X-ray  will  miss  all  ureteral  stricture  cases 
and  that  the  urine  may  be  normal,  we  have  thrust  upon  us  a 
duty  heretofore  neglected,  namely,  to  have  all  questionable 
cases  investigated  with  specially  prepared  catheters  and  per- 
haps with  the  thorium  X-ray. 

In  the  second  group  of  50  cases  there  were  39  without  infec- 
tion of  the  urine.  We  have  definite  notes  on  the  examination 
of  the  urine  c-atheterized  from  the  bladder  in  36  of  these  non- 
infected  cases,  and  it  was  normal  in  26  cases,  contained  red 
blood  cells  in  5  cases,  leukocytes  in  2  cases,  and  both  red  and 
white  cells  in  3  cases. 

Palpation. — There  is  often  tenderness  in  the  renal  region 
and  the  kidney  may  be  somewhat  enlarged  and  very  tender 
during  one  of  the  acute  attacks  of  pain.  The  usual  phenomena 
of  an  intermittent  hydronephrosis  may  be  demonstrated  if 
this  condition  be  present. 

Palpation  of  the  iireter  over  the  jielvic  brim  may  elicit 
tenderness  and  a  desire  to  void.  This  tenderness  over  the 
region  of  the  pelvic  brim  has  led  to  many  useless  appendix 
operations.  With  both  conditions  in  mind  when  palpating, 
one  can  usually  differentiate  between  them,  as  the  patient  will 
indicate  that  her  usual  area  of  pain  is  deep  in  the  pelvis,  back 
of  tiie  symi)hysis,  although  one  may  elicit  more  tenderness 
over  the  pelvic  brim  on  abdominal  palpation  and  mistake  it 
for  an  indication  of  appendicitis. 

Vaginal  palpation  will  show  the  maximal  tenderness  to  be 
in  the  broad  ligament  region  in  a  vast  majority  of  cases,  and 
one  may  actually  palpate  the  node  of  thickening  which  in 
some  cases  cannot  be  differentiated  from  stone  in  the  ureter. 

One  may  easily  mistake  the  ureteral  tenderness  for  a  pain- 
ful ovary.  In  Case  56  the  patient,  then  aged  40  years,  con- 
sulted me  first  5  years  ago  complaining  of  some  of  the  dis- 
turbances of  the  menopause  and  a  nagging  pain  low  in  the 
left  pelvis.  She  had  been  advised  to  have  a  left  oophorectomy.' 
I  found  that  tlie  left  ovary,  while  apparently  extremely  tender, 
was  of  less  tiian  normal  size,  feeling  like  a  senile  fibrous 
ovary.  I  advised  against  operation.  She  recently  consulted 
me  again,  having  suffered  intermittently  witli  the  same  pain 
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iind  finding  it  recently  much  exaggerated  after  a  long  auto- 
mobile ride.  She  had  also  developed  marked  pain  in  the  left 
kidney  region  and  feared  that  she  might  be  developing  cancer. 
I  suspected  ureteral  stricture  and  found  on  bimanual  exam- 
ination, just  as  I  had  noted  5  years  previously,  that  the  left 
ovary  was  small  and  hard  and  apparently  very  sensitive.  By 
carrying  the  ovary  medianward  and  isolating  it  from  the  broad 
ligament  region  I  found  that  it  was  not  at  all  tender.  Then 
by  dropping  the  ovary  and  palpating  the  ureter  by  itself,  I 
found  the  latter  to  be  the  seat  of  pain  and  tenderness.  Two 
dilatations  of  her  left  ureteral  stricture  have  resulted  in  a 
most  satisfactory  clearing  up  of  symptoms  of  6  years'  dura- 
tion. There  was  a  draining  abscess  at  the  root  of  one  tooth 
and  she  was  referred  to  her  dentist  to  have  X-rays  and  the 
necessary  dental  work  attended  to. 

Cystoscopy  is  usually  quite  negative,  but  in  the  occasional 
case  in  which  the  stricture  is  near  the  bladder  wall  there  may 
be  redness  and  edema  about  the  ureteral  orifice  suggesting  the 
picture  seen  with  a  low  ureteral  stone.  One  of  the  most  sug- 
gestive points  in  cystoscopy  is  the  finding  of  a  urethral  stric- 
ture when  preparing  the  urethra  for  the  cystoscope.  Although 
stricture  of  the  female  urethra  is  common  after  a  gonorrheal 
infection  I  have  learned  by  experience  to  give  its  presence 
considerable  weight  in  the  diagnosis  of  a  suspected  ureteral 
stricture.  We  have  neglected  to  make  any  note  on  the  con- 
tlition  of  the  urethra  in  many  cases,  but  in  the  last  50  cases  a 
note  was  made  in  28,  and  in  37  of  these  there  was  a  stricture 
of  the  uretlira.  I  think  complete  notes  would  have  shown  at 
least  60  per  cent  with  a  urethral  stricture.  It  is  curious  that 
definite  annular  stricture  of  the  urethra  may  be  present  in 
some  eases  without  bladder  symptoms  and  with  a  perfectly 
healthy  looking  urethral  mucosa. 

Cathetei-  Test. — The  crucial  test  in  diagnosing  ureteral 
stricture  is  made  with  the  wax-bulbed  catheter.  This,  with 
other  instruments  used  in  getting  past  and  treating  stricture, 
will  be  described  under  the  section  on  treatment.  I  do  not 
(■(insider  obstruction  to  an  entering  catheter  as  diagnostic 
of  ureteral  stricture.  Eepeated  obstruction  at  the  same  point 
is  certainly  suggestive,  but  for  a  positive  diagnosis  I  depend 
entirely  upon  the  obstruction  or  "  hang "  of  the  wax-bulb 
on  withdrawal.  Obstruction  of  the  tij)  at  a  certain  point 
in  the  ureter  and  then  obstruction  of  the  entering  bulb  at  the 
same  point,  and  the  going  by  of  the  bulb  with  a  jump  and  a 
sense  of  scar-tissue  grating,  are  points  upon  which  the  experi- 
enced cystoscopist  may  rely  with  a  fair  degree  of  safety ;  but 
there  are  many  conditions  which  may  oljstruct  a  catheter  on 
entering,  and  it  is  better  to  depend  upon  the  "  hang  "  of  the 
bulb,  its  jump,  and  scar-tissue  grating  sensation  as  it  comes 
through  the  stricture  area  on  withdrawal.  In  the  case  illus- 
trated by  Figures  8  and  9,  I  did  not  get  by  the  obstruction 
until  the  third  attempt  at  intervals  of  10  days,  and  then 
only  by  changing  the  position  of  the  patient  from  the  knee- 
chest  to  the  right  lateral  position  while  using  a  consideral)le 
amount  of  force  on  the  catheter  with  the  stylet  in.  I  con- 
sidered this  a  stricture  case  because  df  the  great  difficitlty  in 
LTcttinrr  by,  but  after  getting  the  tbdi-iuni   X-rav  and  before 


development  of  the  plates,  I  said  the  case  was  not  one  of 
stricture  because  on  withdrawal  of  the  bulb  there  was  only  the 
faintest  obstruction  at  the  pelvic  brim  region,  just  as  one  can 
detect  as  the  bulb  comes  through  the  bladder  wall  and  again 
as  it  comes  through  the  sphincter  urethrse.  It  has  been  a 
source  of  great  satisfaction  to  my  associates  in  this  work  and 
to  myself  to  find  at  operation  in  a  number  of  cases  how  accu- 
rately the  wax-bulb  has  located  the  position  and  the  number 
of  strictures;  and  how,  in  other  cases  like  the  one  just  cited 
with  ureteral  obstruction  but  no  "  hang "  of  the  bulb  on 
withdrawal,  the  operation  has  explained  the  cause  of  the 
obstruction. 

Dr.  Holmes,  resident  gynecologist  at  The  Johns  Hopkins 

Hospital,  asked  me  to  test  a  ureter  in  which  he  had  found 

'  great  obstruction  to  the  wax-tip  and  wax-bulb  catheter  on 

entering,  but  no  appreciable  obstruction  on  withdrawal  of  the 

bulb. 

Mrs.  H.,  aged  43  years,  liad  been  operated  upon  some  several 
years  previously,  the  right  ovary  being  removed.  She  complained 
of  a  constant  pain  in  the  lower  right  quadrant  and  at  times  when 
this  got  worse  she  also  had  pain  in  the  right  back  and  across  the 
abdomen.  I  found,  as  Dr.  Holmes  had  done,  that  it  was  very  diffi- 
cult to  pass  a  renal  catheter  through  the  pelvic  portion  of  the 
ureter,  but  that  the  wax-bulb  returned  without  appreciable  obstruc- 
tion. The  passage  of  the  catheter  caused  a  pain  like  her  former 
pelvic  pain,  and  injection  of  the  kidney  pelvis  induced  her  old  pain 
in  the  right  back.  At  operation  we  found  that  the  patient  had  a 
much  infiltrated  and  adherent  appendix.  The  former  ovarian  oper- 
ation had  been  followed  by  a  dense  adhesion  of  the  sigmoid  to  the 
region  of  the  right  ovarian  vessels.  The  pelvic  peritoneum  was 
reddened  and  thickened  and  on  opening  this  and  exposing  the  right 
ureter,  1  found  that  it  had  left  the  peritoneum  and  was  adherent  to 
the  outer  pelvic  wall  as  a  result  of  a  marked  periureteritis.  With 
a  tape  under  it  the  ureter  was  lifted  and  explored  to  its  entrance 
into  the  bladder  without  the  discovery  of  any  local  infiltration.  It 
is  probable  that  the  hooked-up  sigmoid  or  the  appendix,  or  both, 
caused  a  chronic  pelvic  peritonitis,  and  when  the  pelvic  inflamma- 
tion grew  worse,  there  was  enough  swelling  of  the  ureteral  tissues 
to  cause  partial  stasis  and  her  pain  in  the  kidney  region. 

Ill  a  recent  case  in  which  there  was  much  discussion  as  to 
the  diagnosis,  operation  revealed  a  ureteral  stricture  where 
our  wax-bulb  had  located  it,  at  a  point  beneath  the  uterine 
vessels,  or  8  cm.  from  the  external  urethral  orifice. 

Mrs.  W.  was  referred  to  me  In  March,  1917,  by  Dr.  Harry  Adler, 
with  a  probable  diagnosis  of  gall-stones  and  appendicitis.  Roent- 
genography had  shown  small  shadows  in  the  gall-bladder  region 
and  a  bismuth  stasis  in  the  ileocecal  region  after  24  hours. 
Because  of  their  multiplicity  and  lack  of  special  characteristics  in 
her  symptoms  I  decided  to  test  for  ureteral  stricture.  This  was 
definitely  located  in  the  broad  ligament  and  some  of  her  former 
symptoms  were  duplicated  by  injection  of  the  kidney  and  manipula- 
tion of  the  stricture.  On  the  day  of  operation  and  after  the  patient 
was  anesthetized,  I  passed  a  No.  S  renal  catheter  prepared  with  a 
large  wax-bulb,  and  left  this  in  place  during  the  operation. 

Because  of  a  wide  diastasis  of  the  rectus  muscles  a  long  mid- 
line incision  was  made.  A  definitely  diseased  appendix  was  re- 
moved, and  ileocecal  bands  and  sigmoid  adhesions  were  freed. 
Gall-stones  were  palpated  and  before  making  the  separate  gall- 
bladder incision  1  investigated  the  ureter.  With  its  contained 
catheter  it  was  easy  to  palpate  the  ring  of  thickening  in  the  broad 
ligament  region.  The  posterior  peritoneum  was  opened  to  expose 
the  ureter  and  an  assistant  then  removed  the  catheter.    It  slid  out 
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easily  until  the  bulb  caught  in  the  stricture  area,  when  the  tug 
displaced  and  straightened  the  lower  half  of  the  pelvic  ureter. 
After  the  catheter  was  out  my  assistant  easily  palpated  the  stric- 
ture area. 

It  is  important  to  remember  that  one  may  pass  the  ordinary 
renal  catheter  of  large  size  without  detecting  a  stricture.  The 
presence  of  a  hydronephrosis  should  make  one  suspect  stric- 
ture and  test  for  it  with  the  wax-bulb.  In  the  case  of  a 
pyelitis  in  which  catheterization  is  followed  by  fever  or  a  chiU, 
one  should  suspect  stricture  and  should  wait  at  least  a  week 
before  making  the  next  test  with  the  wax-bulb.  Some  eases 
without  infection  show  a  marked  reaction  after  catheteriza- 
tion, having  an  elevation  of  temperature  and  an  unusual 
amount  of  pain  and  sometimes  nausea  and  vomiting.  Any 
of  these  unusual  reactions  after  the  passage  of  the  ordinary 
catheter  should  prompt  one  to  test  for  stricture.  In  some 
of  my  pyelitis  cases  I  have  not  suspected  stricture  until  the 
patient  failed  to  show  improvement  after  repeated  lavage. 
Figure  6  shows  a  case  in  which  I  had  waslied  with  silver  nitrate 
solution  6  times  and  then  only  had  suspected  stricture  because 
of  the  lack  of  improvement  in  the  pyelitis. 

In  Case  49  (Fig.  24)  I  diagnosed  stricture  from  the  cor- 
respondence about  the  case,  this  indicating  that  the  patient 
had  but  one  kidney  and  that  this  was  the  seat  of  an  infected 
hydronephrosis.  She  was  getting  lavage  treatment  but  fre- 
quently had  high  fever,  chills  and  prostration  after  the  treat- 
ment. My  correspondent  also  informed  me  that  she  had  lost 
one  kidney  by  operation  at  the  age  of  22,  after  suffering  with 
intermittent  hydronephrosis  attacks  since  babyhood,  and  that 
she  had  always  been  subject  to  tonsillitis. 

Roentgenography. — The  taking  of  pyelouretorograms  is  not 
necessary  in  making  a  diagnosis  except  in  the  few  cases  in 
which  we  cannot  go  by  an  obstruction  in  the  ureter.  Under 
such  conditions  if  we  can  pass  an  X-ray  catheter  with  a 
whistle  tip  to  the  point  of  obstruction,  we  can  often  get  the 
contrast  solution  to  go  beyond  the  obstruction  and  intensify 
a  stone,  if  it  be  present,  or  outline  the  character  of  the  obstruc- 
tion and  the  condition  of  the  tract  above. 

In  Case  .")0  (Fig.  1."))  we  failed  on  several  occasions  to  get 
enough  thorium  past  the  stricture  to  get  a  shadow  in  the  l<idney 
pelvis.  Urine  with  pus  and  blood  was  coming  from  the  kidney. 
In  a  recent  case  (Fig.  23)  we  were  arrested  at  an  obstruc- 
tion on  two  occasions  and  then  had  the  nature  of  the  case 
cleared  up  by  injecting  thorium  beyond  the  stricture  into  the 
ectopic  kidney.  Later  we  successfully  dilated  the  stricture  and 
gave  tlie  patient  relief  from  symptoms  of  15  years'  duration. 

Although  the  X-ray  is  not  nei^essary  in  making  a  diagnosis 
in  most  cases  of  uTCteral  stricture  and  although  I  refused  to 
use  it  in  my  early  cases 'wlien  Ave  were  dependent  on  collargol 
with  its  dangers,  I  now  use  it  in  most  cases  for  the  satisfac- 
tion of  its  confirmatory  value  and  because  I  find  that  thorium 
may  be  used  with  impunity  if  employed  with  judgment.  ■. 

Figure  27  is  from  Case  Ki.  The  patient  died  in  uremia  with- 
out passing  urine  for  12  days  after  this  thorium  picture  was 
taken.  I  attribute  the  death  not  to  the  use  of  thorium  but 
to  tlu^  troatnu'iit  of  both  sides  at  the  same  time,  that  caused 


swelling  and  closure  of  both  ureters.  During  the  lavage  of 
her  kidneys  one  at  a  time  at  intervals  over  the  previous  4 
years  she  occasionally  had  a  severe  reaction — fever,  chills, 
nausea,  vomiting,  headache,  and  prostration — and  this  should 
have  been  a  warning  not  to  traumatize  both  sides  at  one  time. 
For  work  on  the  male  subject  with  the  unavoidable  restric- 
tion in  the  use  of  instruments,  the  pyelogram  will  prove  one 
of  the  best  aids  in  diagnosis  of  ureteral  stricture. 

The  ureterogram  is  of  great  value  in  deciding  whether  a 
small  shadow  on  the  unaided  X-ray  plate  is  within  the  ureter 
or  whether  we  are  dealing  with  a  phlebolith.  This  point  can 
usually  be  easily  settled  in  women  by  using  the  wax-tipped 
and  wax-ringed  catheter.  In  using  the  radiogram  method 
the  opaque  catheter  or  the  styletted  catheter  should  be  photo- 
graphed in  the  ureter,  ilany  stones  in  the  ureter  are  in  the 
broad  ligament  region,  and  this  is  true  for  many  phleboliths. 
Hence,  it  is  safer  to  use  the  bifocal  method,  as  a  phlebolith 
in  the  uterine  vein  may  be  superimposed  on  the  renal  catheter 
and  with  a  flat  plate  we  cannot  make  a  certain  interpretation. 
Of  even  greater  value  is  the  use  of  these  methods  to  dif- 
ferentiate ureteral  stricture  from  supposed  stone  in  the  ureter 
when  tlie  unaided  X-ray  has  shown  a  shadow  in  the  ureteral 
-  region,  ilany  surgeons  have  had  the  uncomfortable  experi- 
•  ence  of  operating  on  at  least  one  of  these  cases.  The  patient 
complains  of  symptoms  suggesting  stone  in  the  ureter,  the 
urinary  examination  confirms  this  view,  and  the  X-ray  shows 
a  shadow  in  the  ureteral  region. 

Figure  28  illustrates  a  case  of  pyelitis  occurring  i  months 
after  the  birth  of  a  first  child,  and  in  which  full  investigation 
changed  the  diagnosis  from  a  right  pyelitis  due  to  stones  in  the 
ureter  to  bilateral  stricture  with  right  pyelitis.  Figure  29 
illustrates  a  case  referred  by  Dr.  Hugh  Trout  of  Roanoke,  in 
which  I  was  fortunate  enough  to  get  by  her  dense  stricture 
with  the  X-ray  catheter  and  demonstrate  the  extra-ureteral 
position  of  the  stones.  Figure  30  represents  an  X-ray  plate 
brought  with  a  patient  referred  by  Dr.  E.  L.  ilortimer,  as  a 
case  of  left  pyelitis  dtie  to  stone  in  the  ureter.  Investigation 
failed  to  show  scratch  marks  and  demonstrated  that  her  bilat- 
eral pyelitis  following  childbirth  was  due  to  stricture.  Figure 
31  illustrates  the  case  of  a  patient  with  a  stone  in  the  appendix 
and  gall-stones,  the  symptoms  being  due  to  ureteral  stricture. 
Diagnosix  from  'ruberculosis. — Great  care  must  be  e.Kcrcised 
not  to  mi.^take  tuberculous  disease  of  the  ureter  for  ordinary 
stricture.  In  1901, 1  did  a  resection  of  the  ureter  and  implan- 
tation into  the  bladder  on  a  patient  who  had  nmch  pus  in 
the  urine,  and  an  impassable  thickening  in  the  lower  end  of 
the  right  ureter.  One  examination  had  shown  no  tubercle 
bacilli.  Tlie  true  diagnosis  was  revealed  a  few  months  later, 
when  I  was  called  to  operate  on  the  patient  for  intestinal 
obstruction,  which  was  found  to  be  due  to  tuberculosis.  The 
tuberculous  kidney  was  removed  later  and  the  patient  made 
a  good  recovery. 

In  October.  l!ll-">.  Dr.  (  liarU's  Austrian  referred  to  me  a 
young  unmarried  woman,  22  years  of  age,  who  had  been  having 
a  great  deal  of  ]iain  in  tlie  left  pelvis  and  left  kidney  region, 
and  bladder  svnnitonis  for  about  two  vears.    She  had  had  ton- 
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sillitis  since  childhood.  She  had  had  two  operations,  a  dilata- 
tion and  curettage,  and  a  suspension  of  the  uterus  and  appen- 
dectomy. After  one  successful  dilatation  of  an  obstruction 
low  in  the  left  ureter  and  the  demonstration  of  a  pyelitis,  I 
was  unable  on  several  occasions  to  dilate  again.  I  was  plan- 
ning to  expose  the  ureter  extraperitoneally  and  do  a  retrograde 
dilatation,  when  at  a  final  cystoscopy  I  was  impressed  with 
the  large  amount  of.  edema  about  the  ureteral  orifice  and  made 
a  second  search  for  tubercle  bacilli,  which  resulted  in  demon- 
strating them  in  large  numbers.  Nephrectomy  for  tubercu- 
losis resulted  in  a  restoration  to  health. 

Figure  32  illustrates  a  case  in  which  I  had  succe.ssfuUy  re- 
lieved the  uncomfortable  symptoms  by  dilating  the  stricture 
and  in  which  I  first  suspected  tuberculosis  because  the  patient's 
large  amount  of  pus  failed  to  diminish  after  repeated  lavage. 
ily  suspicions  were  increased  when  on  getting  this  pyelouretero- 
gram  we  saw  the  irregularly  eroded  character  of  the  pelvic 
outline.     A  search  for  tubercle  bacilli  was  positive. 

Differential  Diagnosis. — It  may  be  well  to  close  this  section 
on  diagnosis  by  giving  a  list  of  various  diagnoses  made  upon 
these  patients  although  their  symptoms  were  chiefly  due  to 
ureteral  stricture.  Urinary  tract:  cystitis,  pyelitis,  pyelitis  of 
pregnancy  and  the  puerperiuni,  pyonephrosis,  floating  kidney, 
hydronephrosis,  stone  in  the  ureter,  chronic  Bright's  disease. 
Genital  tract:  pelvic  inflammatory  disease,  ovarian  disease. 
Gastro-intestinal  tract:  various  functional  disorders  of  the 
stomach  and  intestines,  chronic  peritonitis,  intestinal  adhe- 
sions, sigmoid  adhesions,  colitis,  chronic  pancreatitis,  gall- 
stones, appendicitis.  Joint  and  nerve  conditions :  lumbo-sacral 
and  ilio-sacral  joint  pains,  neuralgia  of  the  sacral  plexus, 
sciatica.    Mental  disorders. 

Treatment. — The  chief  end  sought  in  treatment  is  the  re- 
lief of  symptoms,  and  in  the  infection  cases  a  urine  freed 
from  infection,  and  in  all  cases  .suitable  for  dilatation  such 
a  thorough  opening  of  the  stricture  area  that  there  will  be  no 
recurrence. 

There  are  very  few  ca.ses  in  which  we  cannot  at  least  amelio- 
rate the  symptoms,  and  fortunately  we  can  relieve  the  patients, 
to  a  large  extent,  if  not  entirely,  in  the  majority  of  cases. 
There  are  very  few  cases  of  pyelitis  in  which  we  fail  to  do 
away  with  the  infection.  I  believe  that  time  will  demonstrate 
that  in  many  cases  we  shall  not  get  a  permanent  dilatation  of 
the  stricture,  and  complete  relief  of  symptoms  until  we  have 
eradicated  the  original  focus  of  infection. 

The  ideal  treatment  for  stricture  of  the  ureter  is  by  dilata- 
tion from  the  vesical  approach.  Naturally  those  whose  work 
is  confined  to  women  and  those  who  use  the  Kelly  speculum 
have  a  great  advantage  in  treating  this  disease.  Various  forms 
of  operative  cystoscopes  and  ureteral  instruments  have  been 
devised  by  Bransford  Lewis  and  others,  which  make  it  quite 
possible  to  do  mucli  effective  work  from  the  vesical  end  in 
the  male. 

My  work  being  confined  to  women,  I  shall  speak  only  of 
the  methods  which  I  have  used  in  treating  stricture,  these 
having  been  largely  developed  or  suggested  by  Dr.  Howard  A. 
Kelly. 


A  glance  at  Figure  33  will  show  the  simple  instruments 
which  I  use,  entirely  with  the  tubular  speculum  of  Kelly.  As  a 
rule  I  use  the  olive-tip  catheter  (Xos.  7,  8,  and  9)  carrying 
a  wax-bulb  8  to  10  cm.  from  the  wax-tipped  end  (b).  Not 
infrequently,  when  the  olive-tip  catheter  refuses  to  pass,  a 
round-tip  (a)  or  a  whistle-tip  (c)  will  engage  in  the  lumen  and 
go  by  the  stricture.  One  may  use  the  ordinary  whistle-tip 
catheter  with  the  wax-bulb  or  the  whistle-tip  catheter  with 
a  gradually  increasing  diameter,  which  Garceau  devised  for 
the  special  purpose  of  making  functional  tests  (c).  This 
Garceau  catheter  (Nos.  11  or  13)  gives  a  fairly  good  dilata- 
tion without  the  addition  of  the  wax-bulb. 

At  times  these  catheters  engage  in  the  lumen  of  the  stric- 
ture area  better  with  the  wire  stylet  left  in  for  stiffening,  and 
at  times  a  slight  withdrawal  of  the  stylet  will  result  in  success 
when  the  catheter  has  seemed  permanently  obstructed. 

In  case  of  failure  to  get  by  with  any  of  these  forms  of 
flexible  catheter,  it  is  sometimes  possible  to  make  the  first 
entrance  with  the  metal  searcher  (f).  By  slightly  curving 
the  last  centimeter  of  the  metal  searcher,  one  can  gently  rotate 
the  angled  handle,  thus  giving  the  tip  a  variety  of  axes,  in  one 
of  which  it  will  engage  and  jjass  the  stricture  where  the  more 
flexible  instruments  will  meet  a  pocket  or  shelf  of  mucosa 
and  be  permanently  obstructed.  Usually  after  getting  through 
the  stricture  area  with  the  olive-pointed  metal  searcher,  one 
can  withdraw  the  searcher  and  immediately  get  by  with  one  of 
the  flexible  catheters  which  has  previously  been  held ;  or  one 
can  follow  the  metal  searcher  with  the  metal  bulb  dilator  (g), 
which  has  a  slightly  curved  olive-tip,  followed  by  a  metal  bulb. 
3  mm.  in  diameter,  which  gives  such  thorough  dilatation  that 
the  flexible  catheter  is  quite  certain  to  pass.  At  later  treat- 
ments, where  a  still  greater  dilatation  is  desired,  the  metal 
bulb  dilator  5  mm.  in  diameter  (h)  may  be  used.  It  is 
seldom  necessary  to  use  this  large  metal  bulb,  for  one  can 
easily  use  the  flexible  catheters  with  a  wax-bulb  as  large  as 
6  mm.  in  diameter.  In  using  these  very  large  bulbs  it  is  well 
to  see  that  the  bulb  is  of  a  perfectly  spindle  shape,  having  no 
abrupt  shoulder  to  catch  on  the  stricture. 

In  our  earlier  work  in  testing  for  stone  in  the  ureter  we 
always  iised  beeswax  (thcjcera  flava  or  cera  alba  of  the  phar- 
macopccia)  mixed  with  one-third  or  one-half  of  sweet  oil,  but 
I  found  that  this  softens  the  wax  to  such  a  degree  that  it 
is  partially  crushed  on  coming  to  a  narrow  orifice,  or  later  on 
meeting  the  stricture;  somtimes  on  withdrawal  of  the  catheter, 
a  part  or  all  of  the  wax  is  left  on  the  proximal  side  of  the 
stricture.  For  these  reasons  I  have  given  up  the  mixed  wax 
and  oil  and  use  only  the  pure  beeswax.  This  is  soft  enough 
to  get  a  good  impression  from  a  stone,  and  it  is  firm  enough 
to  hang  to  the  catheter  and  not  be  crushed  under  any  ordinary 
condition  of  obstruction. 

At  times  on  failing  to  get  any  of  the  above  instruments  to 
engage  in  a  stricture,  I  have  succeeded  in  making  the  first 
dilatation  by  using  the  whalebone  filiform  searchers  (e). 
Usually  the  first  two  or  three  searchers  catch  in  the  mucosa  just 
as  the  other  instruments  have  done,  but  after  introducing  three, 
four,  or  five  filiforms,  one  can  by  careful  manipulation  get  one 
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of  them  through  the,  stricture  lumcu,  and  then  on  further 
manipuhition  the  others  can  be  made  to  follow. 

After  dilatation  with  from  two  to  four  filifornis,  one  can 
withdraw  these  and  pass  the  renal  catheter  with  the  bulb,  but  it 
is  generally  safer  to  leave  one  or  two  of  the  filiforms  as  a  guide 
and  pass  the  metal  searcher  or  the  flexible  catheter  along- 
side the  filifornis  to  engage  the  stricture  lumen  before  the 
guides  are  withdrawn. 

Before  beginning  work  with  the  whalebone  filiforms  one 
should  have  sterile  hands  or  put  on  a  sterile  glove,  for  these 
have  to  be  grasped  close  to  the  speculum  at  a  portion  of  the 
filiform  that  later  enters  the  bladder  or  the  ureter. 

Finding  bj-  experience  that  the  whistle-tip  catheter  often 
engaged  and  passed  a  stricture  after  the  pointed  tip  had  failed, 
and  finding  that  the  metal  searcher  with  a  slightly  curved  tip 
was  a  most  useful  instrument,  apparently  because  a  rotary 
motion  enabled  the  curved  tip  to  pick  up  different  axes  of 
direction  in  the  lumen,  I  combined  these  two  ideas  of  a  beveled 
tip,  and  a  fulcrum  to  throw  the  tip  into  various  axes,  by  using 
the  wax  on  the  end  of  an  ordinary  pointed-end  catheter,  in  a 
fashion  to  make  a  corkscrew  or  spiral-tip  catheter  (see  Fig. 
34).  I  have  been  successful  in  passing  strictures  with  this 
spiral  tip  after  failing  with  all  other  instruments.  One  can  feel 
the  rotation  of  the  catheter  as  the  spiral  tip  finds  its  way 
through  the  stricture. 

Precautions  in  Technique. — Experience  has  taught  a  few 
precautions  which  should  be  observed  in  treating  stricture. 
If  the  history  points  to  the  probability  of  bilateral  stricture, 
never  investigate  both  sides  at  the  first  examination,  and  in 
later  treatments  do  not  dilate  both  sides  at  one  sitting  until 
you  are  certain  that  the  strictures  are  well  dilated  and  that 
the  kidneys  will  have  drainage  after  the  trauma  of  treatment. 
Case  IG  (Fig.  27)  emphasizes  these  points. 

Do  not  investigate  or  treat  a  stricture  too  frequently.  It 
seems  to  take  about  10  days  in  the  average  case  for  the  trau- 
matic edema  of  the  early  investigation  to  subside.  This  is 
particularly  true  if  the  last  effort  to  dilate  was  a  failure,  for 
in  such  a  case  there  is  usually  more  trauma  than  in  the  case 
in  which  the  catheter  and  dilator  pass  on  the  first  effort.  If 
the  patient  is  away  from  home  and  under  the  expense  of  hos- 
pital treatment  she  may  be  restive  at  the  .surgeon's  apparent 
inactivity,  and  it  is  well  to  explain  that  greater  haste  is  likely 
to  defeat  the  desired  end.  For  the  patients  who  return  to  my 
office  or  to  the  dispensary  for  treatment  I  prefer  to  fix  the 
interval  at  I'rom  2  to  I  weeks  or  longer,  according  to  the 
response. 

In  the  pyelitis  cases  in  wiiich  we  arc  anxious  to  combine 
the  pelvic  lavage,  we  may  observe  the  10-day  interval  for  the 
first  two  or  three  treatments  or  until  we  are  quite  certain  of  a 
good  dilatation,  then  we  may  use  lavage  twice  a  week,  employ- 
ing a  small  catheter  (No.  5  or  6)  and  once  in  10  days  or  2  weeks 
using  a  No.  8  or  9  catheter  witli  the  large  wax-bulb  for  dila- 
tation. 

In  any  case  do  not  use  a  huge  bulb  for  the  first  dilatation. 
A  3  or  3.5  mm.  bulb  will  usually  pass  without  splitting  the 
mouth  of  the  ureter  and  without  too  nnich  trauma  to  the  stric- 
ture area,  although  this  small  l)>ili)  may  split  the  stricture  and 


cause  some  bleeding.  It  is  not  uncommon  in  the  pyelitis  cases 
to  have  a  partial  closure  of  the  stricture  area  after  the  first 
one  or  two  dilatations  with  the  small  bulb ;  this  being  especially 
true  if  these  treatments  are  at  short  intervals. 

The  use  of  large  bulbs  measuring  5  to  6  mm.  is  not  without 
its  danger  even  after  the  patient  has  had  repeated  treatments. 
In  Case  35,  the  patient  who  had  only  one  kidney  (see  Fig.  35) 
was  ready  to  be  dismissed  as  well  when  we  undertook  to  make 
a  final  large  dilatation.  This  evidently  split  her  stricture  area 
for  she  had  intermittent  suppression  and  passage  of  ureteral 
clots,  and  was  in  a  precarious  condition  for  several  days  until 
the  bleeding  stopped. 

In  two  of  my  cases  the  use  of  too  large  a  bulb  or  perhaps 
the  presence  of  a  too  abrupt  return  shoulder  on  the  wax-bulb 
resulted  in  great  difficulty  in  extricating  the  catheter,  and  on 
its  retui-n  the  shoulder  carried  a  complete  collar  of  mucojas 
membrane  torn  from  the  stricture  area.  This  of  course  repre- 
sents an  undesirable  degree  of  trauma  in  the  stricture  area. 

One  must  use  care  in  the  amount  of  force  exerted  in  pushing 
the  catheter  in.  If  the  stylet  is  still  entirely  in  the  catheter 
the  end  of  the  catheter  may  go  through  the  ureter.  This 
evidently  happened  in  Case  36,  and  a  silver  nitrate  injection 
of  1 :  1000  strength  was  left  in  the  extraperitoneal  tissues  of 
the  pehic  brim  region.  This  caused  much  pain  of  a  peritonitie 
character  which  persisted  for  nearly  a  week  but  with  no 
apparent  permanent  damage.  In  Case  29  the  catheter  went 
through  the  bladder  portion  of  the  ureter,  penetrated  the 
bladder  mucosa,  and  curved  back  into  the  bladiier. 

If  the  stylet  has  been  partially  withdrawn  there  is  probably 
no  danger  of  the  end  of  the  catheter  penetrating  the  ureter, 
but  forcible  pushing  may  result  in  penetration  of  the  catheter 
wall  with  the  end  of  the  stylet  and  probable  puncture  of 
the  ureteral  wall,  as  occurred  in  a  recent  case  without  observ- 
able results. 

BesuUs  of  Treatment  by  Vesical  Approach. — What  can  wc 
hope  for  in  the  simpler  non-operative  forms  of  treatment? 
In  the  cases  without  infection  and  without  nuuh  renal  dis- 
turbance we  can  look  for  cure,  if  distant  foci  of  infection 
have  been  removed.  This  was  the  result  in  8  of  my  first  50 
eases.  The  case  numbers,  the  duration  of  symptoms,  and  the 
pelvic  contents  before  and  after  treatment  are  shown  in  the 
following  table: 


15     A  few  weeks. 
17    !■")  years. 


Pelvis  after  treatment 


2  months. 


--  e,  ('. 
l.T   C.  C. 


3  years  later,  15  c.  c. 
2  years  later,  !•  c.  o. 
5  months  later,  7.5  c.  c. 


5  years  before  pass-l  28  c.  c.      !5  months  later,  10  c.  <•. 

ing  ureteral  stone.' 

2  years.                     [  30  c.  c.      ]Xot  seen  after  3  treatments  and 

j                                   ;  I     comjilete  relief  of  sym|itoms. 

28     9  years.                     ]  15  c.  c.       3  yeare  later:     No  further  at- 

I  tacks.     Pregnant  for  3 J  time 

!  j     since  treatment. 
22  c.  c.       4  months  later,  10  c.  c. 


35     18  months 
40    |3  months. 


40  c.  c.      jNot  seen  after  two  treatments. 


January,  1918] 
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Since  presenting  the  above  table  in  my  preliminary  report 
of  the  first  50  eases,  one  patient  (Case  15)  has  returned  witli 
renewed  symptoms  on  the  left  side  and  similar  symptoms  on 
the  opposite  side.  Dense  strictures  were  present  on  both  sides. 
Another  patient  (Case  35)  soon  returned  and  her  kidney 
iielvis  reai.lied  a  capacity  of  33  c.  c.  After  the  extraction  of 
abscessed  teeth  the  stricture  responded  to  treatment  and  when 
last  s^en  several  months  ago,  she  was  free  from  kidney  sym- 
tdiiis  and  the  pelvis  held  10  c.  c. 

In  certain  other  cases,  even  witli  infection,  if  tlie  kidney 
pelvis  is  not  too  dilated,  we  get  brilliant  results  in  permanently 
clearing  up  the  symptoms  and  the  infection  through  dilata- 
tion and  lavage.  This  occurred  in  G  of  my  cases,  2  with 
bilateral  stricture  and  pyelitis. 


Case 

Duration  of 

Pelvis  before 

No. 

symptoms 

treatment 

34 

11  years. 

B  i 1  ate  ral 
and  no  dil- 
atation. 

Free  of  pus  and  bacteria. 

41 

1  year  or  less. 

30  e.e.  Staph- 

Free  of  pus  and  cocci.      Pelvis 

vloeoceus. 

contents  c.c.  (5  months  later. 

43 

4  months. 

B  i lateral . 
Colon.    No 
dilatation. 

Free  from  pus  and  bacteria. 

47 

Pyelitis,  one  week. 

11  e.e.  Colon. 

Free  from  pus  and  bacteria. 

49 

10  inontlis. 

40  e.e.  Colon. 

Free    from    pus    and    bacteria. 
Pelvis    content    30    c.  c.    two 
months  later. 

45 

Pyelitis  3d    month 

IS  e.e.     Rod 

One  dilatationwith  5  mm.  metal 

of  pregnancy.     4 

bacillus. 

bulb.     Xo  further  symptoms. 

days'  duration  of 

Examined  one  vear  later,  and 

symptoms. 

urine  normal. 

After  presenting  the  above  table  in  my  preliminary  report, 
two  patients  (Cases  31:  and  13)  both  returned  with  bilateral 
colon  pyelitis.  The  first  (Case  31)  was  dismissed  as  well  in 
January,  1915.  She  again  began  to  have  some  frequency  and 
discomfort  in  August,  1915.  In  January,  191G,  11  teeth  were 
extracted  by  Dr.  Brun,  all  having  bad  areas  about  the  roots. 
She  returned  in  January,  1917,  complaining  of  bladder  symp- 
toms and  general  malaise  as  on  her  first  visit.  After  getting 
the  bladder  approximately  normal  and  still  finding  a  good  deal 
of  pus  in  the  urine,  I  investigated  both  kidneys  in  April 
and  found  bilateral  strictures  and  pyelitis.  The  right  kidney 
•vas  sterile  after  2  treatments  with  1 :  500  silver  nitrate  .solu- 
tior.  The  left  kidney  still  showed  some  infection  June  1,  but 
she  was.  practically  free  from  symptoms  and  her  general  health 
liad  improved  markedly. 

The  other  -woman  (Case  43)  was  dismissed  as  well  in  July. 
1915.  In  January,  1916,  she  returned  during  an  attack  of 
grippe,  fearing  that  her  trouble  had  returned.  Investigation 
of  the  kidneys  showed  negative  cultures  and  the  ureters  ap- 
parently well  dilated.  In  February,  1917,  the  patient  was 
"  run  down  "  and  had  a  "  slight  cystitis  attack."  She  reported 
in  April,  1917,  when  bilateral  pyelitis  was  found.  The  left 
side  cleared  after  a  few  treatments,  but  the  right  side  still 
shows  infection  (Juno  1,  1917). 

In  other  cases  with  infection  and  large  pelves  we  mav  bo- 
tmable  by  lavage  to  rid  the  patients  of  infection,  probably 


because  of  the  permanently  sacculated  pelves,  but  we  may 
restore  them  to  apparent  health  by  doing  away  with  the  obstruc- 
tion in  the  ureter,  thereby  relieving  their  pain  and  their  toxic 
symptoms  (see  Fig.  27). 

In  the  following  2  cases  with  infection  the  symptoms  were 
relieved  by  treatment,  but  I  have  been  unable  to  follow  the 
patients  with  a  cystoscopy  to  learn  of  the  final  kidnev  con- 
dition. 

In  Case  14  there  were  attacks  of  pain  in  the  kidney  for  two 
years,  enlarged  inflamed  tonsils,  and  arthritis,  a  stricture 
about  3  cm.  from  the  bladder,  and  a  kidney  pelvis  of  12  c.  c. 
capacity  with  a  stapliylococcus  infection.  After  a  few  dis- 
pensary treatments  she  was  lost  track  of. 

In  Case  23  there  was  a  stone  in  the  bladder  to  which  all 
the  symptoms  were  referable.  The  X-ray  picture  revealed 
another  small  shadow  in  the  left  ureteral  region.  On  investi- 
gation this  sliadow  was  found  to  be  outside  the  ureter,  but  the 
ureter  had  a  stricture  in  the  bladder  portion  and  another  about 
4  cm.  from  the  bladder.  The  kidney  pelvis  held  21  c.  c.  and 
was  infected  with  the  colon  bacillus.  After  a  few  treatments 
the  strictures  were  well  dilated  and  the  pelvis  reduced  to 
14  c.  c.  The  patient  went  to  her  home  in  North  Carolina 
before  the  infection  had  disappeared,  but  a  recent  letter,  4 
years  after  her  treatment,  states  that  she  is  perfectly  well. 

In  another  group  of  3  cases  of  bilateral,  infected  pyelitis, 
tlie  method  has  not  had  a  fair  trial,  because  of  a  failure  of 
the  patients  to  persist  with  treatments  after  securing  enougli 
dilatation  to  free  them  from  the  severe  attacks  of  pyelitis. 

Of  my  second  group  of  50  cases  many  are  still  being  treated. 
Fifteen  have  been  dismissed  as  well.  Thirty-one  are  classed 
improved,  some  of  these  being  practically  well,  others  but 
little  improved.  Three  had  but  1  preliminary  investigation 
and  have  not  been  seen  since.  One  had  several  painful  treat- 
ments without  apparent  improvement  and,  on  lieing  urged 
to  have  some  bad  tonsils  removed,  she  ceased  treatments. 

Treatment  by  Operation. — When  all  the  methods  of  vesical 
approach  fail,  we  have  to  consider  operative  measures.  No 
form  of  operation  should  be  undertaken  until  as  complete 
investigation  as  possible  has  been  made  of  both  sides.  Stric- 
ture of  the  ureter  being  bilateral  in  30  per  cent  of  the  cases, 
we  cannot  afford  to  take  anything  for  granted  in  dealing  with 
a  case  in  which  symptoms  may  be  confined  to  one  side. 

If  investigation  shows  stricture  of  only  1  ureter,  associated 
with  a  kidney  of  Little  or  no  functional  value,  conservatism 
usually  calls  for  extirpation  of  the  injured  or  dead  kidney. 
This  was  done  in  6  of  my  first  50  cases  with  entirely  satis- 
factory results. 

If  the  stricture  is  high  at  tlic  junction  of  the  kidney  pelvis 
with  the  ureter,  we  may  follow  Fenger  in  doing  some  form  of 
pyelo-ureteroplasty.  Actual  stricture  at  this  point  is  extremely 
rare,  and  the  valve-like  obstruction  formed  by  floating  kidney 
can  usually  be  overcome  by  mere  high  fixation  of  the  kidney, 
as  I  have  found  in  a  number  of  cases. 

If  careful  examination  at  the  time  of  operation  leads  one  to 
suspect  an  organic  narrowing  at  the  pyelo-ureteral  junction, 
a  pyelotomy  and  careful  dilatation  may  be  done  in  addition 
to  the  kidnev  fixation,  or  if  tlie  pelvis  is  very  large,  a  partial 


14 


JOHNS  HOPKINS  HOSPITAL  BULLETIN 


[No.  323 


pyelectoni)-  may  be  tlouc,  care  being  taken  to  dilate  if  tbe 
orifice  into  the  ureter  is  at  all  narrowed. 

In  Case  44  with  symiitoms  of  4  years'  duration  there  was 
a  stricture  in  the  left  broad  ligament  region  and  a  kidney 
content  of  ;5C0  c.  c.  of  clear  urine,  the  functional  test  being 
good  and  equal  on  both  sides.  I  resected  her  kidney  pelvis 
and  later  examination  showed  tbe  restored  ]ielvis  to  hold 
T..1  c.  c. 

If  the  stricture  is  lower  and  about  the  lumbar  or  pelvic 
brim  region,  it  has  been  recommended  to  cut  through  above 
the  stricture  and  implant  into  the  colon  or  in  the  loin  region. 

If  the  stricture  is  low  and  near  tlie  bladder,  as  a  vast 
majority  of  these  strictures  are,  it  has  been  the  custom  to 
implant  the  severed  healthy  end  into  the  colon  or  bladder. 
I  have  never  made  a  colon  implantation  in  these  cases,  l)ut 
the  results  of  Coffey's  work  on  dogs  "  and  of  Charles  ilayo's 
work  on  the  human,  with  Coffey's  method,  would  indicate  that 
there  is  a  field  for  this  method.  Some  of  these  patients  have  a 
degree  of  dilatation  of  the  ureter,  which  would  make  the  opera- 
tion easier  than  on  the  normal  ureter,  and  some  of  them  have 
such  a  wide  dilatation  of  the  ureter  that  the  operation  would 
be  more  difficult  and  the  lowered  resistance  of  the  kidney 
would  invite  infection. 

I  have  done  a  bladder  implantation  in  "i  of  tiie  lirst  Kii) 
stricture  cases  with  indifferent  or  questionable  results  in  both. 
I  say  "  questionable  results  "  because  in  neither  case  could  I 
later  enter  the  ureter  with  a  catheter  from  below.  Both  pa- 
tients have  been  in  good  health  since  the  implantation,  but 
I  susi)cct  in  hoth  of  these  cases  that  there  may  have  formed 
stricture  at  the  site  of  the  implantation  with  gradual  destruc- 
tion of  the  kidney. 

Belrofffad  Dilalalion. —  I  wish  to  emphasize  a  niclboil  for 
handling  these  cases  by  operation  wiiicb  i  have  not  seen  men- 
tioned in  the  literature  but  which  I  am  sure  must  have  been 
employed  by  some  surgeons  and  which  has  probal)ly  been 
described  before,  viz.,  the  treatment  by  retrograde  dilatation. 
Certainly  every  surgeon  must  follow  his  ureteral  stone  extrac- 
tions by  dilatation  of  the  usual  area  of  infiltration  about  the 
stone. 

The  ureter  is  exposed  by  the  cxtrajieritoneal  route;  incision 
is  made  into  its  dilated  portion  above  the  site  of  stricture, 
and  increasing  sizes  of  the  French  gum  elastic  bougies  (Fig. 
33d)  or  metal  sounds  are  passed  until  the  stricture  is  dilated 
to  a  diameter  of  from  -5  to  7  mm.  The  ureteral  incision  is 
then  closed  with  catgut.  A  wick  drain  is  usually  left  in  the 
extraperitoneal  incisipn  for  48  hours  to  take  care  of  possible 
contamination  by  the  escaped  urine  at  the  time  of  operation, 
or  of  post-operative  leakage  and  the  excessive  serum  secretion 
following  the  extraperitoneal  operation. 

If  the  dilatation  has  not  been  entirely  satisfactory  or  if 
there  has  been  much  trauma  to  the  ureter,  I  leave  it  open  or 
close  it  incompletely  with  catgut  to  favor  urine  drainage  in 
case  of  temporary  swelling  sufficient  to  close  the  traumatized 
stricture  area.    In  such  cases  2  or  3  small  wicks  are  dropped 
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to  a  point  near  the  ureteral  incision  and  left  for  some  davs 
or  until  there  is  certainl}-  no  urine  leakage. 

A  McBurney  incision  is  suitable  for  most  of  these  cases, 
hut  a  semilunar  line  incision  is  more  useful,  for  it  can  he 
enlarged  up  or  down  to  suit  the  exigencies  of  the  case,  and 
through  a  moderately^  long  semilunar  line  incision  one  can 
easily  palpate  from  kidney  pelvis  to  bladder. 

With  care  one  can  preserve  the  intercostal  vessels  and  i^rves 
crossing  this  incision  to  the  rectus  muscle  simply  by  deflectiH<r 
them  and  working  between  them. 

I  have  treated  9  of  the  first  100  eases  by  this  retrograde 
dilatation,  6  cases  in  which  it  was  impossible  to  dilate  from 
below,  2  cases  in  which  stricture  of  the  ureter  was  found  when 
stone  was  being  looked  for,  and  1  case  in  which  ureter  stric- 
ture had  been  successfully  treated  from  the  vesical  approach 
one  year  previously,  but  the  stricture  again  swelled  shut  suffi- 
ciently to  cause  kidney  symptoms  in  the  course  of  an  attack 
of  acute  gonorrheal  salpingitis. 

The  results  in  these  9  cases  treated  by  retrograde  dilata- 
tion have  been  perfect  in  7,  so  far  as  measured  by  relief  of 
symptoms  and  ability  to  easily  catheterize  later  from  below. 
In  one  case,  my  first  one  in  which  I  was  looking  for  stone  and 
failed  to  find  it  but  found  the  ureter  dilated  to  a  diameter 
of  1  cm.  from  the  bladder  to  the  dilated  kidney  pelvis,  I  found 
a  dense  stricture  in  the  bladder  area  and  dilated  it  with  the 
uterine  sound  only,  which  probably  made  a  diameter  of  only 
3  mm.  I  heard  one  or  two  years  later  that  this  patient  devel- 
oped symptoms  again  and  had  a  stone  removed  from  the  kidney. 
I  have  questioned  the  accuracy  of  this  report,  especially  as  the 
patient  had  the  kidney  removed  at  a  third  operation.  It  is 
possible  that  I  overlooked  a  floating  stone  temporarily  lodged 
in  a  kidney  calyx,  Init  I  think  it  more  likely  that  the  symptoms 
returned  and  persisted  because  the  stricture  was  not  sufficiently 
opened.  ^ly  X-ray  picture  had  shown  a  questionable  shadow 
in  the  kidney  region. 

My  second  ca.-se  with  a  questionable  result  after  retrograde 
dilatation  was  one  in  which  the  stricture  of  the  left  ureter 
was  a  diffuse  one,  reaching  from  the  bladder  to  5  or  (5  cm. 
above.  The  woman  had  a  stricture  of  the  right  ureter  also, 
but  no  symptoms  pointing  to  this  side.  A  few  weeks  after 
retrograde  dilatation  she  again  showed  signs  of  kidney  obstruc- 
tion and  I  failed  to  catheterize  from  below.  I  attempted  to 
make  a  uretero-ve.sical  implantation  above  the  site  of  the  stuc- 
ture,  but  failed  to  find  the  ureter  in  the  midst  of  t.'ie  scar 
tissue  following  the  previous  operation. 

The  patient  got  along  fairly  well  and  when  she  was  3  months 
pregnant,  some  3  or  4  years  later,  her  physician  at  my  sug- 
gestion tried  to  catheterize  her  ureters,  but  was  unable  to 
enter  either  kidney.  One  would  suppose  that  with  the  increased 
circulation  and  pliability  of  the  tissues  characteristic  of  the 
pregnant  state,  this  would  be  an  ideal  opportunity  for  dilating 
strictures  of  particular  density. 

The  cases  least  suited  for  retrograde  dilatation  arc  those  in 
which  previous  testing  of  the  capacity  of  the  kidney  pelvis 
and  ureter  and  pyelography  have  shown  an  absence  of  marked 
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enlargement  of  the  lumen  above  the  site  of  stricture.  In  these 
cases  the  ureter  is  found  to  be  too  small  above  the  stricture 
to  admit  large  dilators,  and  if  it  is  at  all  possible  to  get  by 
from  the  vesical  approach,  one  should  be  satisfied  to  do  as 
well  as  possible  by  this  route  although  it  may  require  a  long, 
tedious  coi;rse  of  treatment. 

I  canrot  speak  with  authority  concerning  ureteral  stricture 
work  :o.  the  male.  Because  of  the  restriction  in  the  use  of 
insti'uments,  it  is  probable  that  retrograde  dilatation  will  be 
resorted  to  much  more  frequently  in  the  male  than  in  the 
female.     Dr.  Bransford  Lewis  has  devised  a  clever  flexible 


metal  dilator  which  will  undoubtedly  be  of  use  in  some  cases. 
In  many  cases  this  instrument  will  be  found  to  be  too  blunt 
to  get  by  the  stricture  area.  Those  who  use  male  instruments 
that  take  a  No.  8  or  No.  9  renal  catheter  will  be  able  to  relieve 
many  cases  merely  by  passing  the  catheter,  particularly  if  the 
dilatation  can  be  repeated  every  few  weeks  or  months.  In 
the  past,  many  patients  suffering  from  hydronephrosis  and 
from  pyelitis  due  to  stricture  have  been  improved  or  cured  of 
their  symptoms  without  discovery  of  the  stricture  because  the 
passage  of  a  renal  catheter  gives'  sufficient  dilatation  in  some 
cases  to  result  in  good  drainage. 


THE  CHIEF  FUNCTION   OF  THE  OBLIQUE  MUSCLES  OF  THE   EYE 

SOME  OBSERVATIONS  WHICH  SEEM  TO  LEND  SUPPORT 
TO  A  LONG  DISCARDED  THEORY 

Bv  Samuel  Theobald,  il.  1).. 


Clinii-al  I'roffisior  of  OpJiiluilmology,  Johns  Hopkins  Unirers 
Hospital  and  Baltimore  Eye,  Ea 

In  endeavoring  to  find  an  answer  to  the  question.  What  is  the 
chief  function  of  the  oblique  muscles  of  the  eye?,  it  is  im- 
portant that  we  should  take  into  account  the  fact  that  these 
muscles  are  not  peciJiar  to  man,  Ijut  that,  on  the  contrary,  they 
are  found,  almost  without  exception,  in  all  vertebrates — the 
only  exception  being  the  myxinoids  or  lampreys.  This  fact, 
which  shows  that  they  were  evolved  many  thousands  of  years 
l)cfore  even  the  anthropoids  made  their  appearance,  seems  to  in- 
dicate that  they  have  a  much  more  important  function  to  serve 
than  that  which  is  commonly  attributed  to  them  in  man — that 
their  chief  office  is  to  counteract  the  faulty  action  of  the 
superior  and  inferior  rectus  muscles,  owing  to  the  fact  that 
the  direction  of  the  pull  of  these  muscles  does  not  correspond 
with  the  sagittal  axis  of  the  eyeball.  Surely  these  conditions 
do  not  exist  generally  in  vertebrates,  and,  therefore,  could 
have  had  no  bearing  on  the  evolution  of  the  oblique  muscles. 

In  the  early  part  of  the  last  century,  the  commonly  accepted 
view,  which,  according  to  Prof.  Joseph  Pancoast,  dates  back 
to  the  time  of  Boerhaave,  was  that  the  oblique  muscles  were 
the  antagonists  of  the  recti  and,  especially,  that  they  prevented 
"'ttie  latter,  when  acting,  from  retracting  the  eyeball  into  the 
orbk.  This  view,  however,  was  not  without  its  opponent,  and 
the  first  instance  I  have  found  of  its  rejection  occurs  in  an 
article  by  Green,'  in  which  the  author  says : 

To  the  favorn.?  doctrine  of  most  anatomical  writers,  we  cannot 
subscribe,  viz.,  that  the  obliqui  are  the  antagonists  of  the  recti. 
This  error  is  based  on  another,  viz.,  that  there  is  a  necessity  for 
antagonism,  i  e..  that  th.,  recti  retract  the  ball  from  its  ordinarv 
position  in  the  socket. 

It  is  to  he  regretted  that,  at  least  in  the  published  abstract 
of  his  paper,  the  writer  adduces  no  facts  or  observations  to 
sustain,  these  very  positive  assertions. 


tij,  Medical  Department;  OpIitJialmic  Surgeon,  Johns  Hopkins 
'•  and  Throat  Hospital,  Baltimore 

Coming  down,  now,  to  a  more  recent  time,  we  find  that  so 
careful  an  observer  as  Fuchs  held  that  some  provision  is  neces- 
sary to  prevent  the  eyeball,  when  performing  its  movements, 
from  leaving  its  place  in  the  orbit,  and,  according  to  his  view, 
it  is  the  bulbo-orbital  fascia  which  provides  against  this  mis- 
adventure."   He  says : 

By  means  of  this  system  of  fascia  pervading  the  orbit,  the 
contents  of  the  latter  are  fixed  in  place.  It  is  owing  to  them 
that  the  eye  does  not  leave  its  place  when  performing  its  move- 
ments, but  turns  about  a  fixed  center.^ 

This  view  of  the  action  of  the  bulbo-orbital  fascia,  I  may 
add,  is  held,  also,  by  Duane,*  another  high  authority  on  the 
ocular  muscles  and  movements,  who  recently  said : 

The  position  of  the  eye  in  the  orbit  seems  to  me  to  be  governed 
mainly  by  the  fascial  bands  (including  the  check  ligaments)  that 
connect  the  eye  and  muscles  with  the  orbital  walls. 

It  requires  no  little  temerity  on  my  part  to  call  in  question 
the  competence  of  the  bulbo-orbital  fascia  to  do  what  these 
authorities  agree  in  holding  it  does  do — to  prevent  the  eye 
from  leaving  its  place  in  the  orbit,  when  the  recti  muscles 
contract,  and  to  cause  it  to  turn  about  a  fixed  point. 


'Green,  C:     On  the  Functions  of  the  Oblique  Muscles  of  the 
y°.    Abstr.,  Boston  Med.  and  Surg.  Jour.,  1845,  xxxii,  191. 


'  Motais,  discussing  the  fixity  of  the  eyeball  in  the  orbit,  in  his 
treatise  on  the  "  Anatomie  de  I'appareil  moteur  de  I'oeil  de  I'homme 
et  des  vertebres  "  (1SS7,  pp.  123-124),  answers  the  question,  How 
can  an  organ  with  such  yielding  walls,  immersed  in  a  soft  mass, 
and  subject  to  such  rapid  movements,  maintain  a  fixed  position?,  by 
saying  that  it  is  due  to  the  combined  action  of  several  anatomic 
elements,  which  he  mentions  in  this  order:  the  antagonism  of  the 
rectus  and  oblique  muscles,  the  bulbo-orbital  fascia,  with  its  liga- 
mentous wings,  and  the  cushion  of  adipose  tissue  which  occupies 
the  deeper  portion  of  the  orbit. 

'Fuchs:  Text-Book  of  Ophthalmology,  fourth  American  edition, 
p.  689. 

*  Personal  communication  to  the  author. 
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To  effect  this  end,  it  would  seem  there  must  be  tense,  in- 
elastic bands  of  fascia  connecting  the  sclera  or  Tenon's  capsule 
with  points  on  the  orbital  walls  anterior  to  their  attachments 
to  the  eyeball.  That  these  l^autls  must  be,  as  I  have  described 
them,  tense  and  inelastic,  appears  obvious;  otherwise,  having 
no  power  of  contraction,  they  could  not  effectually  oppose  the 
very  real  backward  pull  of  the  several  recti  muscles. 

Do  such  fascial  bands  exist?  And,  if  they  did,  would  they 
not,  acting  as  check  ligaments,  necessarily  interfere  with  the 
movements  of  the  eye? 

These  questions,  it  seems  t(j  me,  admit  of  hut  one  answer: 
Xo  such  bauds  do  exist,  and.  if  they  did,  the  rotational  move- 
ments of  the  eyeball  would  certainly  l)e  seriously  curtailed. 

Accepting  the  view  of  Fuchs,  which  I  understand  that 
Duane  endorses,  that  some  provision  is  necessary  to  prevent  the 
eye  being  pulled  back  into  the  orbit  by  'contraction  of  the 
rectus  muscles,  and  thus  enabled  to  rotate  about  a  fixed  point, 
it  would  appear  that  we  must  fall  back  on  the  discarded  theory 
of  the  supporting  or  antagonistic  action  of  the  oblique  muscles 
for  a  solution  of  the  problem. 

If  this  view  is  correct,  it  would  seem  to  follow  that  the 
oblique  muscles  must  take  part  in  all  movements  of  the  eye. 


Subjective  lifjht  sensations  seen  in  left  half  of  visual  field  by  right  eye  :  a,  produced 
by  lateral  rotation  of  the  eye  ;  b,  b>  (lowinvar<l  rotation  ;  c,  by  upward  rotation.  The 
upper  light  sensation,  in  each  instance,  is  caused  by  contraction  of  the  inferior  ob- 
ii(]ue,  and  the  lower  b^'  contraction  of  the  superior  oblique. 

Observations  which  1  have  recently  made  of  certain  siili- 
jective  light  sensations,  manifestly  caused  by  contraction  of 
these  muscles,  appear  to  show  that  such,  indeed,  is  the  case. 
with  the  possible  exception  of  the  conjoint  action  of  the  interiii 
in  eft'cctiug  convergence.  On  awakening  in  the  early  mornini;, 
while  the  room  is  still  dark,  I  have  observed,  projected  some- 
what into  the  upper  visual  field  of  each  eye  and  in  juxtaposi- 
tion, always  -one  above  the  other,  two  subjective  light  sen- 
sations, one  decidedly  sharper  than  the  other,  on  rotating  the 
eyes  widely  in  any  direction.  On  converging  the  eyes  strongi}-. 
which  I  found  not  so  easy  to  do  in  the  dark,  1  have  thought  1 
obtained  similar  light  sensations,  but  they  were  less  well 
defined  and  more  evanescent  than  those  pi-tiduced  by  rotating 
the  eyes  vertically  or  laterally. 

When  the  eyes  are  turned  uiiward.  in  \\hi<'ii  iii(i\cinent  the 
inferior  oblique  should  act  more  energetically  than  the  superior, 
the  brighter  and  better  defined  light  sensation,  as  we  .«hould 
expect,  is.  as  shown  in  the  illustration,  above,  the  less  dclined 
one,  produced  by  the  feebler  action  of  the  superior  oblique, 
below.  When  the  eyes  are  turnetl  downward,  the  superior 
oblique  being  then  called  into  more  energetic  action,  the 
brighter  sen.sation  is  below,  the  feebler  one  above.  When  the 
eyes  are  rotated  laterally,  the  upper  and  lower  light  sensations 
do  not  differ  appreciably  in  intensity  ov  in   form,  indieating. 


it  would  seem,  that  in  these  movements  the  obliques  act  with 
approximately  equal  energy;  and  the  same  is  true  of  those 
which,  I  believe,  I  observed  on  converging  the  eyes.  The 
phospheues  seen.in  the  left  half  of  the  visual  field  are.  of  course, 
projected  from  the  right  eye,  and  vice  versa. 

I  may  add  that  the  light  sensations  described  Hpidlv  de- 
cline in  brilliance,  and,  with  the  exception  of  those  caused  bv 
rotating  the  eyes  upward,  are  best  observed  with  the  lids  dosed, 
and,  further,  that  repeated  attempts  to  produce  them,  by 
energetically  rotating  the  eyes,  presently  give  rise  to  an  ili- 
defined  aching  sen.sation,  most  noticeable,  perhaps,  in  the 
region  of  the  trochlea  of  the  superior  oblique. 

If  further  observation  should  show  that  these  subjective  sen- 
sations do  not  occur  in  convergence  of  the  eyes  for  a  near  point, 
a  possible  explanation  might  be  that  in  regarding  near  object? 
a  certain  amount  of  displacement  of  the  eyes  backward  and 
inward,  in  addition  to  their  inward  rotation,  may  not  be  harm- 
ful, may,  indeed,  even  be  helpful,  so  that  conjoint  action  on 
the  part  of  the  oliliques  under  such  circumstances  would  not  be 
called  for. 

As  to  the  competence  of  the  oblique  muscles  to  counteract 
the  backward  pull  of  the  recti,  and  to  maintain  the  eyeball 
in  its  ])roper  position  in  the  orbit,  it  would  seem  that  they 
are  fully  equal  to  the  task.  With  their  fixed  attachments  close 
to  the  orbital  border — that  of  the  inferior  oblique  actually  and 
that  of  the  superior  oblique  potentially,  because  of  its  trochlea 
— and  passing  from  these  points  to  grasp  the  eyeball  near  its 
posterior  pole,  one  from  abo\e.  the  other  from  below,  and, 
moreover,  unlike  the  bulbo-orbital  fascia,  having  the  power  to 
contract,  so  as  to  oppose  with  exactness  the  backward  pull  of 
the  recti,  the  oblique  muscles  appear  to  be  entirely  capable  of 
causing  the  eye  to  rotate,  with  precision,  about  a  fixed  center,  a 
])rovision  so  essential  to  accurate  vision,  and,  especially,  to 
jierfect  binocular  vision. 

If  it  be  objected  that  to  do  this  the  direction  of  the  pull  of 
these  muscles  would  have  to  be  straight  forward,  it  may  be 
pointed  out  that  the  pull  of  the  recti,  especially  the  superior 
and  inferior  recti,  is  not  straight  backward,  and  that  the  direc- 
tion in  which  the  energy  of  the  obliques  is  exerted  seems  really 
to  be  that  best  adapted  to  accomplish  the  end  in  view. 

That  the  oblique  muscles  serve  other  important  ends,  e.sj'cc- 
ially  in  preventing  the  superior  and  inferior  recti  from  cilting 
the  vertical  axis  of  the  eye.  and  in  assisting  those  iuuscles  to 
rotate  the  eyeball  upward  and  downward,  is.  of  course,  not  to 
be  denied;  but  that  their  chief  function  is  t.'iat  which  1  have 
set  forth  seems,  to  me  at  least,  to  admit  of  hut  little  doubt. 


NEW  PUBIICATIONS. 

Tlie  following  monograph  is  for  sale  by  The  Johns  Hopkins 
Press,  Baltimore,  Mel.: 

Relation  of  Tonsillar  and  Nasopharyngeal  Infections  to  General 
and  Systemic  Disorders.  By  S.  .1.  Chowe.  S.  Shelton  VVatki>s 
and  Ai.MA  S.  Rothiioitz.    (>:;  pages.    Price,  $1.25. 
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CLINICAL  OBSERVATIONS  ON  THE  HEMOGLOBIN  AFTER  OPERATION 


By  Geoege  K.  Dunn, 
Assistant  Resident  Surgeon,  The  J olins  IlopJcins  Hospital, 

AXD 

H.  M.  X.  Wyxne, 


A ssL'stant  Resident  Gynecologist 

There  are  but  few  observations  in  the  literature  on  the 
hemoglobin  of  surgical  patients  after  operation.  Griiuwald  in 
1889  published  a  series  of  10  cases,  from  which  he  concluded 
that  there  is  little  or  no  oligochromemia  immediately  post- 
operative, even  after  abundant  hemorrhage.  His  work,  how- 
ever, does  not  show  when  or  for  how  long  the  hemoglobin  de- 
creases. The  lowest  point  of  the  hemoglobin  curve  is  of  interest 
to  surgeons  as  a  clinical  estimate  of  the  amount  of  blood  lost 
at  operation.  We  have  been  unable  to  find  any  data  on  this 
point  in  the  literature.  According  to  Laker  (quoted  by 
Griinwald)  immediately  after  operation  there  is  no  change, 
or  very  slight  change,  in  the  hemoglobin,  but  after  several 
days  in  cases  in  which  there  has  been  severe  hemorrhage 
there  is  also  a  great  reduction  of  hemoglobin.  After  hemor- 
rhage the  total  blood  volume  is  decreased,  the  quality  of  the 
blood  being  first  changed  when  it  becomes  thinned  owing  to 
absorption  of  fluids  from  the  intestinal  tract  (Hoppe-Seyler 
and  Penzoldt,  quoted  by  Griinwald ) . 

Young  says  that  the  hemoglobin  immediately  after  hemor- 
rhage shows  no  especial  change,  but  that  after  6  to  12  hours 
the  percentage  is  lowered,  the  fluid  content  of  the  blood  seem- 
ingly adjusting  itself  temporarily  within  the  first  34  hours. 

Booth  by  and  Berry  have  shown  that  the  percentage  of 
hemoglobin  and  the  red  blood  cells  are  increased  under  condi- 
tions of  work,  causing  an  appreciable  amount  of  perspiration. 
and  that  there  is  no  increase  without  sweating. 

In  all  probability  the  most  important  factors  determining 
the  hemoglobin  curve,  except  the  loss  of  blood  at  operation, 
are  the  intake  of  fluids,  at  or  after  operation,  by  infusions  or 
through  the  mouth  or  rectum,  and  the  output  in  sweat,  vomitus. 
urine  and  feces. 

In  the  series  of  cases  here  reported,  we  have  endeavored  to 
show  tlie  efPect  iipon  the  hemoglobin  of  operations  during 
which  there  has  been  slight,  moderate  or  severe  hemorrhage. 

TECHNIQUE 

The  8ahli  Ilemiglobinometer  was  used  for  hemoglobin 
determinations,  as  it  is  an  instrument  particularly  adapted  to 
general  clinical  use. 

A  uniform  technique  was  observed  throughout,  and  in  almost 
all  cases  one  instrument  was  iised  for  all  the  readings  on  a 
given  case.  When  two  instruments  were  used  on  the  same  case, 
they  were  carefully  cheeked  against  each  other  and  corrections 
made,  when  nece.ssary.  The  series  of  readings  on  a  given 
case  were  made  by  one  observer,  or,  when  two  took  part  in  it. 
their  findings  were  carefully  controlled  and  corrections  were 
made  v.hen  necessary. 


The  John«  Hopkins  Hospital 

In  most  cases  the  exact  time  of  an  observation  has  been 
noted  so  that  the  number  of  hours  between  any  two  readings 
can  be  determined  easily  from  the  tables. 

The  blood  was  obtained  from  the  finger  or  ear,  the  same 
source  being  always  employed  for  any  given  patient. 

In  the  accompanying  tables  the  date,  time  and  character  of 
the  operation  are  recorded.  The  loss  of  blood  at  operation  is 
only  approximately  estimated.  We  lack  quantitative  data  on 
the  intake  and  output  of  fluids  during  the  entire  time  that  the 
patients  have  been  under  observation,  liut  notes  have  been  made 
of  all  infusions,  liquids  given  by  the  rectum  and  of  vomiting 
after  operation.  Unless  otherwise  noted,  the  patients  ran  the 
usual  course,  being  encouraged  to  take  water  by  the  moiith  as 
soon  as  possible. 

All  of  the  gynecological  patients  were  operated  upon  under 
anesthesia — nitrous  oxid  and  oxygen,  followed  by  etlicr  ad- 
ministered by  the  open  drop  method. 

CONCLUSIONS 

The  hemoglobin  readings  shortly  after  operation  show  very 
little  change  when  compared  with  readings  made  before  opera- 
tion, even  in  cases  of  severe  hemorrhage.  The  immediate  post- 
operative reading  often  shows  some  increase  over  the  pre- 
operative reading. 

The  lowest  point  of  the  hemoglobin  curve  is  found  usually 
from  30  to  60  hours  after  operation  (a  ditference  of  less  than 
5  per  cent  is  not  considered). 

The  greatest  drop  in  hemoglobin  is  usually  during  the  first 
34  to  36  hours,  and  is  most  rapid  when  salt  solution  infusions 
have  been  given. 

In  the  series  showing  only  a  slight  loss  of  blood  at  opera- 
tion, the  hemoglobin  readings  are  usually  higher  during  the 
first  12  hours  than  those  made  before  operation,  and  there 
is  very  little  post-operative  decrease  at  any  time. 

We  wish  to  thank  Dr.  Howard  A.  Kelly  for  permission  to 
publish  these  observations. 
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TABLE  I.- 

— H/EMOGLOBIN 

IN  CASES  WITH  VERY  SLIGHT  BLOOD  LOSS  AT  OPERATION 

Gyn. 
No. 

Female 

Kace 

Age 

Character  of 
Operation 

Operation 
Date 

Blood  Loss 

at 
Operation 

Hb.  and  blood  counts 
before  Operation 

After  Operation. 
Day  of  Operation 

2d  Day 

Day 

4th  Day 

21836 

•■ 

White. 

24 

Dilatation  and  curettage. 

2/5/16. 
9.05  a.  m. 

Very 

Slight. 

2/4/16. 

Hb.  105%. 

W.  B.  C.  10,000. 

7.15  p.  m. 
Hb.  107%. 

7.15  p.  m. 

Hb.  102%;. 

7.15  p.  m. 
Hb.  103';i. 

7.30  p.  m. 
Hb.  105%. 

21845 

60 

Amputation  of  cervix  Vap. 
fl.xation  of  uterus  Ant.  and 
po.st.  colporrhaphy. 

1/24/16. 
10.00  a.  m. 

Slight. 

1/22/16. 
Hb.  87%. 
W.  B.  C.  7,400. 

9.45  p.  m. 
Hb.  85%;. 

9.00  p.  m. 
Hb.  86%. 

9.15  p.  m. 
Hb.  95%. 

9.16  p.  m. 
Hb.  90%. 

S1661 

Black. 

28 

Ether  exam. 

2/17/16. 

None. 

2/16/16. 

Hb.   78%;. 

W.  B.  C.  7,000. 

3.30  p.  m. 
Hb.  84%. 
7.45  p.  m. 
Hb.  75%. 

7.30  p.  m. 
Hb.  72%. 

•1877 

31 

Hysteromvomectom.v. 
Double  S.O. 
Appendectomy. 

2/9/16. 
11.00  a.  m. 

Slight. 

2/8/16. 

Hb.  80%. 

W.  B.  0.  7,600. 

6.45  p.  m. 

Hb.  95%;. 

8.30  p.  m. 
Hb.  95%. 

7.45  p.  m. 
Hb.  807f. 

7.46  p.  m. 
Hb.  807c. 

21878 

42 

Appendectomy. 

2/8/16. 

Slight. 

2/7/16. 

Hb.  83%. 

W.  B.  C.  15,600. 

8.00  p.  m. 
Hb.  85%. 

6.45  p.  m. 
Hb.  83%. 

8.15  p.  m. 
Hb.  85%. 

7.40  p.  m. 
Hb.  S37c. 

21888 

White. 

26  J 

Suspension  of  uterus. 
.\ppciuiectomy. 
D.  and  C. 
R.  R.  V.  0. 

2/10/16. 
9.  30  a.  m. 

Slight. 

2/9/16. 

Hb.  95%. 

W.  B.  C.  6,440. 

8.00  p.  m.   ■ 
Hb.  101%. 

7.30  p.  m. 
Hb.  103%. 

7.30  p.  m. 
Hb.  99%. 

7.30  p.  m. 
Hb.  937c. 

21891 

16 

D. and  C. 

2/29/16. 
8.20  a.  m. 

Very 

.     Slight. 

2/18/16. 
Hb.  90%. 

1.00  p.  m. 
Hb.  101%. 
7.45  p.  m. 
Hb.  95%. 

8.00  p.  m. 
Hb.  100%. 

7.15  p.  m, 
Hb.  90%. 

7.45  p.  m. 
Hb.  937c. 

21013 

Black. 

38 

Hysteromyomectomy. 
Appendectomy. 

2/23/16. 
9.45  a.  m. 

Slight. 

2/22/16. 

Hb.  40%. 

W.  B.  C.  11,800. 

2/23/16.    9.00  a.  m. 

Hb.  38%,. 

11.00  a.  m. 
Hb.  34%,. 
9.00  p.  m. 
Hb.  44%. 

7.15  p.  m. 
Hb.  48%. 

8.00  p.  m. 
Hb.  41%,. 

7.45  p.  m. 
Hb.  437c. 

21014 

41 

Hysteromyomectomy. 
Double  S.  0. 
Appendectomy. 

2/14/16. 
9.20  a,  m. 

Slight. 

2/8/16. 

Hb.  53%. 

W.  B.  C.  5,400. 

12.00  Noon 
Hb.  67%;. 
7.15  p.m. 

Hb.  68%;. 

7.30  p.  ni. 
Hb.  667c. 

8.00  p.  m. 
Hb.  50';c 

White. 

34 

Hysterectomy. 
Double  S.  0. 

2/8/16. 
10.45  a.  m. 

Slight. 

8.15  p.  m. 
Hb.  88%. 

9.00  p.  m. 
Hb.  85%-. 

21939 

19 

Dilatation  of  cervix. 
Appendectomy. 
Suspension  of  uterus. 

2/29/16. 
8.45  a.  m. 

Slight. 

2/28/16. 
Hb.  93%. 
W.  B.  C.  9,920. 

1.00  p.  111. 
Hb.  103%;. 
8.00  p.  m. 
Hb.  90%;. 

7.00  p.  m. 
Hb.  88%. 

8.00  p.  m. 
Hb.  907c. 

21940 

31 

D.  and  C. 

3/14/16. 
8.20  a.  ni. 

Very 
Slight. 

3/12/16. 
Hb.  86%. 

8.30  p.  m. 
Hb.  91%. 

8.15  p.  m. 
Hb.  90%. 

21841 

32 

Dilatation  of  cervix. 
Cauterization  of  cervix. 

2/5/16. 
9.45  a.  m. 

None. 

2/4/16.     7.15  p.  m. 
Hb.  97%. 

7.15  p.  m. 
Hb.  100%. 

7.30  p.  m. 
Hb.  100';-,. 

7.30  p.  m. 
Hb.  1029V. 

7.15  p.  m. 
Hb.  105%. 

22002 

3S 

Double  salpingectomy. 
Ligation  of  ovarian   and 
internal  iliac  arteries. 
Percy  cautery. 

3/14/15. 
2.00  p.  m. 

Verv 
Slight. 

3/13/16. 
Hb.  80%;. 

8.30  p.  m. 
Hb.  80-;^. 

8.15  p.m. 
lib.  S0%. 

5.45  p.  m. 
Hb.  75%.- 

22073 

65 

Lett  S.  0. 

4/18/16. 
12.10  p.  m. 

Slight. 

4/17/16. 

Hb.  102%. 

W.  B.  C.  11,000. 

8.00  p.  m. 
Hb.  106%. 

S.15  p.  m. 
Hb.  108%. 

8.16  p.  m. 
Hb.  WWc- 

22082 

35 

Hysteromyomectomy. 
Hemorrhoidectomy. 

4/17/16. 
11.00  a.m. 

Slight. 

4/13/18. 

Hb.  110%, 

W.  B.  C,  8,000. 

9.00  p.  ni. 
Hb.  125%. 

7.45  p.  m. 
lib.  12Kt. 

9.00  p.  m. 
Hb.  125%. 

22023 

24 

Left  Salpingectomy. 

3/29/16. 
9.80  a.  ni. 

Verv 
Slight. 

3/28/16. 
Hb.  83%). 
W.  B.  C.  9,160. 

7.30  p.  m. 
Hb.  83%. 

8.30  p.  m. 
Hb.  82%. 

Black. 

21 

Double  salpingectomy. 
Appendectomy. 

1/13,  Hi. 
10.00  a.  m. 

VlTV 

Slight. 

1/12/16. 
Hb.  89%. 
W.  B.  C.  8,000. 

Noon. 
Hb.  05%. 

7.00  p.  m. 
Hb.  70%. 

7.00  p.  m. 

Hb.  727c. 

W.  B.  C.  18,01 

21831 

While. 

18 

Appendectomy. 

1/22/16. 
9.30  a.  m. 

Verv 

Slight. 

1/20/16. 
Hb.  837o. 
W.  B.  C.  10,120. 

7.00  p.  m. 

Hb.  94%;. 

7.30  p.  m. 
Hb.  95%. 

7.30  p.  m. 
Hb.  95%,. 

7.15  p.  m. 
Hb.  987c. 

21862 

Black. 

34 

Hysteromyomectomy. 

1/20/16. 
8.60  a.  m. 

Slight. 

1/19/16. 
lib.  74%. 
W.  B.  C.  4,000, 

8,00  p.  m. 
Hb.  77%. 

7,00  p.  Ill, 
lib.  78%. 

7.00  p.  m. 
Hb.  76%. 

8.00  p.  m. 
Hb.  74%. 

21947 

" 

34 

Hysteromyomectomy. 
Appendectomy. 

1/15/16. 
9.00  a.  m. 

Slight. 

1   13   16. 
Hb.  75%. 
W.  B.  C.  15,600. 

7.00  p.  m. 
Hb.  86%. 

7.00  p.  m. 
lib.  77%. 

7.00  p.  ni. 
Hb.  72%. 

8.15  p.  m. 
Hb.  69',;. 

21974 

36 

Hysteromyomectoiay. 
Double  salpingectomy. 
Left  oophorectomy. 
Appendectomy. 

3/14/18. 
Noon. 

Slight. 

8/13/16. 
Hb.  92%. 
W.  B.  C.  13,000. 

7.30  p.  m. 
Hb.  83%. 

7.45  p,  m. 
lib.  79%. 

5.30  p.  m. 
Hb,  83%, 

22031 

White. 

47 

Hysteromyomectomy. 
Double  S.  0. 
Appendectomy. 
R.  R.  V.  0. 

3/27/16. 
Noon. 

Slight. 

2,15/16.     Hb.  40%;. 

R.  B.  C.  2,352,000. 

W.  B.C.  1,000. 

3/22/16.     Hb.  50%. 

R.  B.  V.  3,800,000. 

W.  B.  r.  1,100. 
8/26/16.     2  p.m.     Hb.  64%. 
3/27/16.      Noon,     lib.  .■;3% 

1.30  p.  m. 
Hb.  64%. 
8,46  p.  m. 
Hb.  68%. 

1 

9.00  p.  m. 
Hb.  63%. 
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TABLE  I.— HAEMOGLOBIN  IN"  CASES  WITH  VERY  SLIGHT  BLOOD  LOSS  AT  OPERATION 


■2/6/16. 
11.00  a.  II 
Hb.  91</t. 


2/24/16. 
7.45  p.  m. 
Hb.  75%. 

2/24/16. 
7.30  p.  m 
Hb.  76%. 

2/27/16. 
7.45  p.  111. 
Hb.  'J2%. 


3/7/16. 
7.45  p.  m. 
Hb.  48%. 


2/27/16. 
7.30  p.  111. 
Hb.  61%. 


2/26/16. 
8.30  p.  m, 
Hb.  83%. 


5/5/16. 
8.00  p.  m. 
Hb.  112%. 
R.  B.  C. 
6,120,000. 


1/28/16. 
Noon. 
Hb.  79%. 


Fluids  Taken. 
Vomiting 


3/10/16 
10.30  a.  m, 
Hb.  68%. 


Water  well  taken  after 

operation. 
No  vomiting. 


Water  not  well  taken  after 

operation. 
Slight  vomiting. 
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TABLE  II.— HAEMOGLOBIN  IN  CASES  WITH  MODERATE  BLOOD  LOSS 

Oyn. 

No. 

Female 

Race 

Age 

Operation 

Date 

Blood  Loss  of 
Operation 

Before 
Operation 

After 
Operation. 

Day  of 
Operation 

2d  Day 

3d    Day 

4th  Day 

21647 

" 

White. 

39 

Curettage  and  cauterization  of 
cervix. 

11/2/15. 
9.45  a.  m. 

Moderate. 

11/1/15. 
Hb.   629i. 

Noon. 
Hb.   577,. 

Noon. 
Hb.  547c. 

14 

D.  and  C. 

1/20/16. 
8.20  a.  m. 

Moderate. 

1/19/16. 
Hb.   357c. 

Noon. 
Hb.   aO'A. 

Hb.    31%. 

7.45  p.  m. 
Hb.  287c- 

39 

Dilatation  of  cervix  and  man- 
ual removal  of  placenta. 

11/25/16. 
8.45  p.  m. 

Very  slight. 

See 
"Remarks." 

11/25/16. 

8.30  p.  m. 

Hb.   617c. 

W.  B.  C.  15,500. 

R.  B.  C.  3,880,000. 

7.45  p.  m. 

Hb.   537,. 

R.  B.  C.  3,600.000. 

7.46  p.  m. 

Hb.   52%. 

W.  B.  C.  9,»00. 

R.  B.  C.  3,900,000 

21876 

30 

D.  and  C. 
R.  R.  V.  0. 

2/8/16. 
8.20  a.  m. 

Moderate. 

2/7/16. 

Hb.    967,. 

W.  13.  C.  1?,520. 

7.45  p.  m. 
Hb.   947,. 

7.00  p.  m. 
Hb.   86%. 

8.00  p.  m. 
Hb.  827c. 

7.15  p.  m. 
Hb.  82%. 

21879 

" 

•' 

19 

Hysterectomy  (bi-section). 
Double  salpingectomy. 
Right  oophorectomy. 

2/10/16. 
11. .W  p.  m. 

Moder'ate. 

2/9,-10. 

Hb.    93-/;. 

W.  B.  ('.  8,200. 

S.45  p.  m. 
Hb.    867c. 

8.00  p.  m. 
Hb.  8.17c. 

7.45  p.  m. 
Hb.    7571. 

S.OO  p.  m. 
Hb.    707c. 

21931 

3C 

Hysteromyomectomy. 
Double  salpingectomy. 
Appendectomy. 
Anterior  and  posterior  colpor 
rhaphy. 

2/26/16. 
11.25  a.  m. 

Moderate. 

2/25/10. 

Hb.  677,. 

W.  B.  C.   9,400. 

2.00  p.  m. 
Hb.    627,. 
i  hr.  after  op. 
7.45  p.  m. 
Hb.    577f. 

7.00  p.  m. 
Hb._  547c. 

8.00  p.  m. 
Hb.   507c. 

7.15  p.  m. 
Hb.   46%. 

210!I3 

33 

Hysteromyomectomy. 
Rt.  salpingectomy. 
.\ppendectomy. 

2/29/16. 
a.  m. 

Moderate. 

2/28/16. 

Hb.    867;. 

W.  B.  C.  8,000. 

1.50  p.  m. 
Hb.    767c. 
7.30  p.  m. 
Hb.   807c. 

7.45  p.  m. 
Hb.   847c. 

6.45  p.  m. 
Hb.    777c. 

7.00  p.  m. 
Hb.    70%. 

22046 

'■ 

47 

Amputation  cervi.v. 

R.  K.  V.  0. 

Cauterization  fissure  in  aiio. 

3/14/16. 
8.45  a.  m. 

Moderate. 

3/13/10. 

Hb.   867,.. 

W.  B.  C.  5.360. 

8.00  p.  m. 
Hb.    767,. 

8.00  p.  m. 
Hb.   7<y/r. 

6.00  p.  Hi. 
Hb.    72%. 

22128 

23 

D.  and  C. 

Posterior  vaginal  coliolomv. 

Resection  of  left  ovary. 

5/13/16. 
10.20  a.m. 

Slight. 

See 

"  liemarks." 

5/13/10. 

10.20  a.  ni. 

lib.  1007. 

W.  li.  C.  9,.i00. 

8.00  p.  m. 
lib.  1007,. 

8.00  p.  m. 
Hb.   807c. 

9.00  p.  m. 
Hb.   88%. 

20883 

20 

Panhysterectomy. 
Double  salpingectomy. 
Left  oBphorcctomy. 

1/25/lS. 
a.  m. 

Slight. 

1/25/15. 

Hiemorrhage  on 

ward. 

Not   made. 

2/6/15. 

8.00  p.  m. 

Hb.   657c. 

6.00  p.  m. 

Severe  bleeding. 

a.00  p.  m. 

Hb.  38%. 

Very  little  blecd- 

.  ing. 

Hb.  85%j- 
No  bleeding. 

Hb.   39%. 
No  bleeding. 

20009 

" 

21 

D.  and  C.  ca\iter'ization  cervix. 
R.  R.  V.  0. 
Hemorrhoidectomy. 

1/28/15. 

Slight. 

2/B/16. 

6.00  p.  m. 

Severe  blemor- 

rhage. 

Xol   nnule. 

2/0/15. 
8.30  p.  m. 
Hb.   S07,!. 
10.30  p.  m. 
lib.   707c. 

Noon. 

Hb.   707c. 

No  bleeding. 

10.00  a.  m. 

Hb.   657c. 

No  bleeding. 

Hb.  53%. 
No  bleeding. 
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TABLE  II.— H.'Eli 

lOGLOI 

.IN  IN  CASES 

WITH  MODERATE  BLOOD  LOSS 

5th  Day 

6th  Day 

7th  Day 

8tb  Day 

9th  Day 

lOth  Day 

Fluid  Taken. 
Vomiting 

Remai^lis 

Noon. 

8.30  p.  m. 
Hb.   60%. 

8.30  p.  m. 
Hb.   54%. 

11/12/15. 
Hb.    58%,. 



Hb.  48%. 

Hb.    42%. 

Pt.  had  constant  bleeding  for 
2  mos.  due  to  endometrial  hy- 
perplasia. 

Hb.  34%. 
R.  B.  C. 
3,864,000. 

Water  well  taken  after  opera- 
tion. 
No  vomiting. 

Began  to  bleed  2  days  before  op. 
Profuse  hemorrhage  5  hns.  be- 
fore op. 

T.15  p.  m.- 
Hb.  777c. 

7.30  p.  m. 
Hb.   75%>. 

8.00  p.  m. 
Hb.  73%,. 

7.00  p.  m. 
Hb.  71%. 

2/19/16. 
8.15  p.  m. 
Hb.   80%. 

Considerable    vomiting   day 
after  operation. 

7.15  p.  m. 
Hb.  73%. 

7.45  p.  m. 
Hb.   74%. 

2/22/16. 
7.45  p.  m. 
Hb.   71%. 

- 

7.30  p.  111. 
Hb.    46?',,. 

7.30  p.  m. 
Hb.  50%. 

3/7/16. 
7.30  p.  m. 
Hb.   54%,. 

3/26/16. 
7.30  p.  m. 
Hb.  52%. 

Salt   sol.  300  c.  c.  p.  r.  q.  4  h. 
day  of  operation. 

8.30  p.  m. 
Hb.   80';,. 

8.00  p.  m. 
Hb.  78%. 

3/15/15. 
7.45  p.  m. 
Hb.  80%. 

8.00  p.  m. 
Hb.   69%. 
W.B.C.7,800. 

8.00  p.  ra. 
Hb.   70%. 

Some  vomiting  for  2  days. 
Post  op. 

8.45  p.  m. 
Hb.  88%,. 

7.45  p.  m. 
Hb.   90%. 

Verv  little  vomiting. 
Post  op. 

Pt.  says  she  had  hemorrhage 
night  of  5/12/16  and  mornine 
of  5/13/10. 

lU.llll  a.  ni. 

Severe 
bleeding. 
8.00  p.  m. 
Jib.    41%,. 

S.OO  p.  111. 
Hb.   30%. 

No 
bleedinff. 

4.00  p.  m. 

Hb.    209'f, 
K.  B.  C. 

1,200,000. 
No  bleed'g. 

7.00  p.  m. 
Hb.   24%. 

No 
bleeding. 

2/16/15.  . 
5.00  p.  m. 
Hb.   30%. 

No 
bleeding. 

2/19/15. 
4.00  p.  m. 
Hb.   22%^. 

No 
bleeding. 

2/23/15. 
Hb.    12%. 
2/20/15. 
H.-emor- 
rhage. 

2/26/15. 
Hb.  18%. 

No 
bleeding. 

2/28/15. 
Hb.   25%. 

S  2/15. 
Hb.    35%. 
N-o  bleed'g. 

2/12/15. 

Indirect  transfusion  300  c.  e. 

2/22/15. 

Salt  sol.  infusion. 

Hemorrhage  was  from  a  small 
vessel  in  vaginal  vault. 

Hb.   46%. 

No 
bleeding. 

Hb.   50%. 

No 
bleeding. 

Profuse 
haemor- 
rhage. 

2/19/15. 
Hb.    64%. 

2/21/15. 
Hb.   68%. 

2/8/15. 
Salt  .sol.  infu.'iion  6IKI  c.  c. 

Bleeding  began  6/4/15.  Not 
scvercuntil6/6  15 at  6.00  p.m. 
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TABLE  III.— H^MOGLOBIX  IN  CASES  OF  SEVEEE  H^^MOERHAGE 


22593 

21160 

•■ 

21321 

'■ 

Dilatation   and    curet- 
tage. 
Rt.  S.  O. 


21        Resection  of  left  tube. 


Double  sapingectomy. 


Panhvsterectun 
Left  S.  O. 
R.  R.  V.  O. 

Hysteromyomec 
Right  S.  0. 
.\ppendectomy. 


Pelvic  puncture. 
Exploratory  laparot- 
omy. 


11/15/15.  Severe 

11.00a.m.        b.xmor- 

1      rhage. 


2/16/16.     I      Severe 

Noon.  h;pmor. 

rhage. 


3/8/16. 
11.50  p.  m 


4/1/6. 
12.45  p.  n 


.V22/16.  Severe 

10.30  a. 

rhage. 


11/4/16.  Profuse 

8.40a. in.        hirmor- 

rhage. 


Profuse 
li.Tmor- 
rhage. 


Slight. 

See 

'Remarks' 


11/30/14.    1  a.  m. 

Hb.    70%. 
W.  B.  C.  20,000. 

12/2/16.      9  p.  m. 

Hb.  56%. 

W.  B.  C.  10,600. 

R.  B.  C.  3,950,000. 


6/19/16. 

Hb.  82%. 

\V.  B.  C.  9,100. 


.    12/17/15. 
Hb.  61%. 
W.  B.  C.  13,600. 


2/15/16. 

Hb.  73%. 

W.  B.  O.  21,600. 


3/11/16. 

Hb.  80%. 

W.  B.  C.  7.200. 


3/7/16. 
Hb.  49%. 
W.  B.  C.  12,800. 

3/31/16. 

Hb.  72%:. 

W.  B.  C.  7,200. 

2/1/16. 

Hb.  40%. 

\V.  B.  C.  0,200. 

R.  B.  C.  2.160,000. 

2/15/lb. 

Hb.  40%. 

W.  B.  C.  1,600. 

R.  B.  C.  2,352,000. 

5/'22/16. 

Hb.  49%. 

W.  B.  C.  14,200. 

6/15/16. 
I        Hb.  95%. 
I  W.  B.  C.  19,000. 
5/16/16.     5  p.  m. 

Hb.   96%. 

5/21/16. 

Hb.  70%. 

W.  B.  C.  8,920. 

5/30/16. 

Hb.  85%. 

6/12/16.  4.00a.m. 

Hb.   51%. 


Atter 
Operation. 

Day  of 
Operation 


3.00  p.m. 

Hb.  50%. 

W.  B.  C.  12,000. 

11.00  p.  m. 

Hb.  50%. 

W.  B.  S.  20,000. 

R.  B.  C.  4,'200,000. 


10.30  a.  m. 

Hb.  70%. 

W.  B.  C.  7,600. 

R.  B.  C.  4,352,000. 


Hb.  83%. 
7.30  p.  m. 
Hb.  72%. 

1.00  p.  m. 
Hb.  76%. 
9.00  p.  m. 
Hb.  68%. 


Noon. 
Hb.  38%. 
7.30  p.  m. 
lib.  28%. 


2.00  p.  m. 
lib.  45%. 
7.30  p.  m. 
Hb.  3S%. 

2.00  p.  m. 
Hb.  95%. 
9.00  p.  m. 
Hb.  92%. 


1.00  p.  m. 
Hb.  70%. 
7.15  p.  m. 
Hb.  60%. 

4.30  a.  m. 
Hb.  51%. 
8.00  p.  m. 
Hb.  43%. 


11/2/16.  i  hr.  after  opera- 

Hb.  68%.  tion. 

W.  B.  C.  8,700.  Hb.  76%. 

IR.  n.  r.  4,240,000. 


5/5/15. 

Hb.  80%. 

\V.  B.  C.  6,700 

,6/29/15.  2.00p.ni. 
!        Hb.  63%. 

7.15  p.  m. 

Hb.  45%. 
6/30/15.  10.46a.m. 

Hb.   47%^ 


11.30  a.  m. 
Hb.  40%. 
R.  B.  C. 

2,440,000. 


9.30  p.  ra. 
Hb.  122%. 


4.30  p.  m. 

Hb.  55%. 
W.  B.  C.  11,600. 
R.  B.  C. 

3,400,000. 


Hb.  34%. 


12.30  p.  m. 
Hb.  30%. 
R.  B.  C. 

1,936,000. 


9.00  p.  m. 
Hb.  49%. 
R.  B.  C. 

3,268,000. 


3.00  p.  m. 

Hb.  25%. 

W.  B.  C.  2,320. 


Hb.  40%. 


12.30  p.  m. 

Hb.  27%. 

R.  B.  C.  2,120,000. 


8.00  p.  m. 
Hb.  98%. 
W.  B.  C.  9,000. 
R.  B.  C.  5,000,000. 
Difl'erential   nor- 
mal. 


11.00  a.  m. 

Hb.  39%. 

R.  B.  C.  2,432.000. 


7.30  p.  n 

Hb.  24^ 

R.  B.  C.  l,9t 
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TABLE  III.— HEMOGLOBIN  IN  CASES  OF  SEVERE  HiEMOERHAGE 


6th  Day         7th  Day         8th  Day         9th  Day        10th  Day 


7.15  p.  m. 
Hb.  657c. 


Hb.  t%%. 
R.  B.  C. 

2,300,000. 


9.15  p.m. 
Hb.  52%. 
R.  B.  C. 
3,680,000. 


4.30  p.  m. 
Hb.  43%. 
J.  B.  C. 
3,3J8,000. 


8.30  p.  m. 
Hb.  95%. 


Hb.  377c. 


8.00  p.  m. 
Hb.  25%. 
R.  B.  C. 

1,368,000, 


Hb.  37%. 
W.  B.  C. 
13,000. 


7.30  p.  m. 
Hb.  60%. 


Hb.  707o. 


12/16/16, 
11.00  a.  ra 

Hb.  42%, 
W.B.C.8,200 


11/26/15. 
11.45  a.  m. 
Hb.  95%. 


2/27/16. 
r.30  p.  m. 
Sb.     587c. 


4/11/16. 
5.00  p.  m. 
Hb.  587c. 


8,200. 
R.  B.  C. 
1,228,000. 


6/23/16. 

Noon. 
Hb.  56%. 


11/14/16. 
11.45  a.  m. 
Hb.  467c. 
W.  B.  C. 

15.800. 
R.  B.  C. 
3,208,000. 
5/21/15. 
lb.  76%. 


3/3/16. 
7.30  p.  m. 
Hb.  60%. 


3/21/16. 
Hb.  42%. 


6/29/16. 
8.35  p.  m. 
Hb.  53%. 


7/16/15. 
Hb.  427c. 


3/23/16.  3/26/16. 
Hb.  527c.  Hb.  527c. 
3/30/16. 
Hb.  62%,. 


7/27/15. 
Hb.  50%. 

7/19/15. 
Hb.  42%. 


Blood  not  removed  fro 
cavity  at  operation. 


Infusion  of  salt  sol.  1000  c.  c. 
begun  at  op.  Water  taken 
greedily  after  op.  No  vomi* 
ting. 

Infusion  of  salt  sol.  1500  c.  c. 
begun  at.  op.  Water  taken 
well  after  op.  Very  little 
vomiting. 


Infusion  of  salt  sol.  2500  c.  ( 
begun  at  op.  1  litre  of  sal 
sol.  left  in  abd.  cavity  at  en 
of  op.     No  vomiting. 


Ruptured  tubal  pregnancy 
Abd.  full  of  blood  at  op.  Onset 
1/5/03. 

Ruptured  tubal  pregnancy. 
Ab.  full  of  blood  at  op.  Onset 
8/16/03. 

Ruptured  tubal  preenancv. 
About  2  litres  blood  in  abd. 
Onset  12  hrs.  before  op. 

Ruptured  tubal  pregnancv. 
Onset  about  36  hrs.  before  oi) 
Abd.  filled  with  fresh  blood. 


Tubal  pregnancy  ruptured  ) 
hr.  before  op.  under  ether. 
About  2  litres  of  fresh  blood 
in  abd.  at  op. 


Tubal      pregnancy 
about  36  hrs.  befor 
timated  600  c.  c.  bio 
at  op. 


Salt  sol.  infus 


Salt    sol.    infus: 


Died  6/1/16  from  general  per 


Salt  sol.  infusion  2500  c. 
gun  at  op. 


.  be-  Bleeding  began  6/11/16.  3.S0 
p.  m.  Severe  haemorrhage 
6/12/16  1.00  a.  m.  pack  ne- 
placed. 


Salt  sol.  infusion  840  c.  c.  on 
table.  Salt  sol.  p.  r.  1200  c.  c. 
1st  IS  hps.     No  vomiting. 


Salt  sol.  infusion  on  table  700 
c.  c.  Salt  sol.  p.  r.  300  c.  c. 
q.  4  h.  onward. 


Salt  sol.  infusion  900  c.  c.  be-  Some  bleeding  for  2  weeks 
gun  at  op.  Took  water  eager-  Severe  ha'morrhage  7.45  a.  m 
ly  after  op.  '  6,30/15. 
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Chart  I. — Hemoglobin  curves  in  cases  of  very  slight  blood  loss. 
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Chart  III. — Hemoglobin  curves  in  cases  of  severe  hemorrhage. 
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Chart   IV. — Hemoglobin   curves   in   cases   of   slight,   moderate  ani 
severe  hemorrhage. 
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MEMBERS  OF  THE  JOHNS  HOPKINS   HOSPITAL  AND   DISPENSARY 
STAFF  ENGAGED  IN  MILITARY  DUTY 


De.  William  H.  Welch,  Major,  M.  O.  R.  C,  special  duty,  Surgeon 
General's  Office. 

De.  Winfobd  Smith,  Major,  M.  O.  R.  C,  special  duty.  Surgeon  Gen- 
eral's Office. 

Db.  Theodoee  C.  Janeway,  Major,  M.  0.  R.  C,  special  duty,  Sur- 
geon General's  Office. 

Db.  William  S.  Thateb,  Major,  M.  0.  R.  C,  Red  Cross  Commission 
to  Russia. 

Db.  John  M.  T.  Finney,  Major,  M.  0.  R.  C,  Cliief  of  Surgical  Staff, 
U.  S.  Army  Base  Hospital  No.  18,  American  Expeditionary 
Force,  France  (Hopkins  Base  Hospital). 

Dr.  Thomas  R.  Boggs,  Major,  M.  O.  R.  C,  Chief  of  Medical  Staff, 
U.  S.  Army  Base  Hospital  No.  IS,  American  Expeditionary 
Force,  France  (Hopkins  Base  Hospital). 

Dr.  George  Walker,  Major,  M.  O.  R.  C,  Adjutant  and  Surgeon, 
U.  S.  Army  Base  Hospital  No.  IS,  American  Expeditionary 
Force,  France  (Hopkins  Base  Hospital). 

Dr.  Hugh  H.  Young,  Major,  assigned  to  Britisli  medical  service. 

Dr.  Thomas  B.  Futcher,  Consultant,  Canadian  Military  Hospital, 
B.  E.  F.,  Orpington,  Kent,  England. 

Dr.  William  S.  Baer,  Captain,  M.  O.  R.  C,  Assistant  Surgeon,  (Or- 
thopedic) U.  S.  Army  Base  Hospital  No.  IS,  American  Ex- 
peditionary Force,  Prance  (Hopkins  Base  Hospital). 

Dr.  F.  H.  Baetjer,  Major,  M.  0.  R.  C,  on  active  duty,  Johns  Hop- 
kins Hospital. 

Dr.  Clyde  G.  Guthrie,  Captain,  M.  0.  R.  C,  Assistant  Physician, 
U.  S.  Army  Base  Hospital  No.  18,  American  Expeditionary 
Force,  France   (Hopkins  Base  Hospital). 

Dr.  George  J.  Heuer,  Captain,  M.  O.  R.  C,  Assistant  Surgeon 
(Brain  Surgery),  U.  S.  Army  Base  Hospital  No.  18,  Ameri- 
can Expeditionary  Force,  France  (Hopkins  Base  Hospital). 

De.  Walter  A.  Baetjer,  Captain,  M.  0.  R.  C,  Chief  of  laboratory 
staff,  U.  S.  Army  Base  Hospital  No.  IS,  American  Expedition- 
ary Force,  France  (Hopkins  Base  Hospital). 

Dk.  Charles  Bagley,  Captain,  M.  0.  R.  C,  assigned  to  duty  in  Sur- 
geon General's  Office. 

Dr.  Bertram  M.  Bernheoi,  Captain,  M.  0.  R.  C,  Assistant  Sur- 
geon (Vein  Surgery),  U.  S.  Army  Base  Hospital  No.  IS, 
American  Expeditionary  Force,  France  (Hopkins  Base 
Hospital). 

De.  Eveletii  W.  Bridgmax,  Captain,  M.  O.  R.  C,  Assistant  Phy- 
sician and  Registrar,  U.  S.  Army  Base  Hospital  No.  IS, 
American  Expeditionary  Force,  France  (Hopkins  Base  Hos- 
pital). 

Dr.  John  Staige  Davis,  Captain,  M.  0.  R.  C,  on  active  duty,  Bal- 
timore. 
Dr.  William  A.  Flsher,  Captain,  M.  O.  R.  C,  Assistant  Surgeon, 

U.  S.  Army  Base  Hospital  No.  18,  American  Expeditionary 

Force,  France  (Hopkins  Base  Hospital). 
Db.  Harvey  B.  Stone,  Captain,  M.  0.  R.  C,  Quartermaster,  U.  S. 

Army  Base  Hospital  No.  18,  American  Expeditionary  Force, 

France  (Hopkins  Base  Hospital). 
Dr.  Stanhope  Bayne-Jones,   Captain,   M.   0.   R.   C,   U.   S.   Army 

Medical  Relief  Corps,  France. 
DB;  David  M.  Davis,  1st  Lieutenant,  M.  O.  R.  C,  on  active  duty  in 

France. 


Dr.  H.  C.  Schmeisseb,  1st  Lieutenant,  M.  0.  R.  C,  Pathologist, 
Albany  Base  Hospital. 

Db.  J.  Albert  Ciiatard,  1st  Lieutenant,  M.  O.  R.  C,  on  active 
duty,  Fort  McHenry. 

Db.  J.  A.  C.  Colston,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty. 
Medical  Department,  British  Army  in  France. 

Dr.  Frank  A.  Evans,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty, 
Medical  Department,  British  Army  in  France. 

Db.  John  H.  King,  1st  Lieutenant,  M.  0.  R.  C,  Assistant  Physician, 
U.  S.  Army  Base  Hospital  No.  IS,  American  Expeditionary 
Force,  France  (Hopkins  Base  Hospital). 

De.  J.  H.  M.  Knox,  Jr.,  Red  Cross  Commission  to  France. 

De.  E.  a.  Park,  Red  Cross  Commission  to  France. 

Dr.  John  T.  King,  Jb.,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty, 
assigned  to  J.  H.  H. 

Dr.  Willi,\m  L.  Millea,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty. 
Camp  Oglethorpe,  Ga. 

Db.  Henry  R.  Slack,  1st  Lieutenant,  M.  0.  R  C,  Assistant  Surgeon 
(Laryngology),  U.  S.  Army  Base  Hospital  No.  18,  American 
Expeditionary  Force,  France   (Hopkins  Base  Hospital). 

Dr.  Henry  L.  Smith,  1st  Lieutenant,  M.  O.  R.  C,  on  active  duty, 
Fort  Oglethorpe,  Ga. 

Dr.  Daniel  D.  V.  Stuakt,  Captain,  M.  0.  R.  C,  on  active  duty, 
Washington,  D.  C. 

Dr.  George  L.  Stickney,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty. 
Medical  Department,  British  Army  in  France. 

Dr.  Alan  C.  Sutton,  1st  Lieutenant,  M.  0.  R.  C,  on  active  duty. 
Medical  Department,  British  Army  in  France. 

Dr.  Charles  A.  Waters,  1st  Lieutenant,  M.  O.  R.  C,  Roentgenol- 
ogist, U.  S.  Army  Base  Hospital  No.  18,  American  Expe- 
ditionary Force,  France  (Hopkins  Base  Hospital). 

Db.  Clarence  A.  Neymann,  1st  Lieutenant,  M.  0.  R.  C,  New  York 
Psychiatric  Unit. 


Former   members   of  the  Hospital   and   Dispensary   Staff  who 
resigned  during  the  past  year  to  take  up  active  military  duty: 
Dr.  D.  C.  W.  Smith. 


Db.  Everett  D.  Plass. 

Dr.  Daniel  Davis. 

Dr.  Aubrey  T.  Mussen. 

Db.  John  C.  Lyman. 

Db.  Raymond  S.  Hussey. 

Dr.  Virgil  P.  W.  Sydenstrickeb, 

Dr.  H.  N.  Shaw. 

Db.  L.  R.  Wharton. 

Dr.  Charles  L.  McCarthy. 

Dr.  Howard  E.  Asiihury. 

Db.  Ernest  S.  du  Bray. 

Dr.  George  R.  Dunn. 

Dr.  J.  p.  Edison. 

Dr.  R.  W.  Hall. 

Dr.  W.  D.  Jack. 

Db.  U.  R.  Mason. 

Dr.  T.  L.  Sutton. 

De.  C.  E.  Seviee. 

Db.  D.  G.  Smith. 

Dr.  H.  C.  Schmeisseb. 


Dr.  H.  W.  Reid. 

Dr.  J.  E.  Moobe. 

Dr.  M.  K.  Millee. 

Dr.  P.  F.  McGuiee. 

Dr.  L.  K.  McCafferty. 

Dr.  W.  B.  Martin. 

Dr.  I.  K.  Lovett. 

Db.  J.  A.  Etheridge. 

Dr.  H.  C.  Bean. 

Dr.  Lawrence  Reynolds. 

Db.  G.  a.  Stewart. 

Dr.  Ro.ides   Fayerweatheb. 

Db.  L.  C.  Spenceb. 

Dr.  Elizabeth  Hurdon. 

De.  H.  L.  Cecil. 

Db.  N.  M.  Keith. 

De.  G.  H.  Preston. 

Dr.  N.  Worth  Brown. 
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NOTES  AND  NEWS 


Dr.  Dana  W.  Atchley  is  Instructor  in  Medicine  and  Instructor  in 
Clinical  Pathology,  College  of  Physicians  and  Surgeons,  Colum- 
bia University,  New  York  City;  and  Assistant  Physician,  Presby- 
terian Hospital. 

Dr.  Frank  C.  Beall  is  Surgeon-in-Charge,  the  Johnson-Beall  Hos- 
pital, Fort  Worth,  Texas. 

Dr.  Barney  Brooks  is  Associate  in  Surgery,  Washington  Univer- 
sity Medical  School,  and  Visiting  Surgeon,  Barnes  Hospital,  St 
Louis,  Mo. 

Dr.  S.  W.  Budd  is  Associate  Professor  of  Pathology  and  Asso- 
ciate in  Medicine,  Medical  College  of  Virginia,  Richmond,  Va. 

Dr.  Walter  C.  Burket  is  First  Lieutenant,  Medical  Reserve 
Corps.  He  is  at  present  with  Field  Hospital  No.  19,  which  is  sta- 
tioned at  Fort  Riley,  Kansas. 

Dr.  Montrose  T.  Burrows  is  Associate  Professor  of  Pathology 
and  Acting  Professor  of  Pathology,  Washington  University  Medi- 
cal School,  St.  Louis,  Mo. 

Dr.  C.  N.  B.  Camac  is  a  Major  in  the  Medical  Reserve  Corps,  and 
Medical  Chief  of  the  Base  Hospital.  Fort  McPherson,  Ga.  He  is  also 
Instructor  in  the  School  of  Gas  Defense,  United  States  Army. 

Dr.  John  R.  Caulk  is  Associate  in  Clinical  Genito-Urinary  Sur- 
gery, Washington  University;  Assistant  Surgeon  to  Barnes  Hos- 
pital; Chief  of  Clinic,  Genito-Urinary  Department,  Washington 
University  Dispensary;  Genito-Urinary  Surgeon  to  St.  Luke's 
Hospital,  St.  Louis,  Mo. 

Dr.  John  W.  Churchman  is  Professor  of  Surgery.  Vale  Uni- 
versity; Visiting  Surgeon,  New  Haven  Hospital;  Acting  Head  of 
the  Department  of  Surgery;  Acting  Chief  Surgeon,  New  Haven 
Hospital  and  New  Haven  Dispensary. 

Dr.  S.  W.  Clausen  is  Resident  Physician,  Children's  Hospital,  St. 
Louis,  Mo. 

Dr.  Henry  Wireman  Cook  is  Assistant  in  Medicine,  the  Uni- 
versity of  Minnesota. 

Dr.  C.  D.  Cowles,  Jr.,  is  Major  in  the  Medical  Corps,  U.  S.  A., 
and  Is  stationaed  at  Fort  Oglethorpe,  Ga. 

Dr.  Arthur  W.  Elting  is  Major  in  the  Medical  Reserve  Corps  and 
Director  of  Base  Hospital  No.  33. 

Dr.  Clarence  B.  Farrar  is  Captain  in  the  Canadian  Army  Medical 
Corps  and  is  connected  with  the  Psychiatric  Military  Hospital, 
Ottawa,  Canada. 

Dr.  L.  W.  Gorham  is  Instructor  in  Medicine,  Albany  Medical 
College,  and  Assistant  Attending  Physician,  Albany  Hospital.  He 
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INTERSTITIAL  PKEGNANCY 


By  H.  iJ.  N.  Wynne, 


Assistant  Residrk 
(From  the  Gynecological  Department 

Ectopic  pregnancy  in  tlie  interstitial  portion  of  the  Fallo- 
pian tube  is  of  especial  interest  on  account  of  its  infrequoiicy 
and  from  the  standpoint  of  diagnosis. 

•Several  authors  have  given  Pierre  Dionis  credit  for  being 
tlio  first  to  describe  a  case  of  interstitial  pregnancy,  published 
in  1718  in  his  Traite  General  des  Accouchement^.  We  find, 
iK^ver,  that  Dionis  cites  cases  of  tubal  pregnancy  he  had  seen"  ' 
with  a  drawing  of  one  specimen,  in  which  the  foetus  lay  in  the 
ampulla  oi  the  right  tube,  and  discusses  Mauriceau's  famous 
case  in  which  he  says  the  fojtus  was  formed  in  the  extremitv 
of  the  tube  which  terminates  in  the  uterus.  ("  Tous  c'eux  qui 
ont  examine  ce  fait,  sont  convenus  que  eet  enfant  avait  ete 
etZ  - '-"'  'r*''^""^  de  la  rompe  qui  aboutit  a  la  matrice, 

tZl   .r  '^'"' ^'°P""°"  d-^^  °«'^f«-")     According  to 

Uionis,  Mauriceau  claimed  that  this  fcBtus  had  been  formed 
n  tl  e  uteru..  and  said  that  he  would  never  accept  any  case  of 

it,  !r'""'l    """"  *'"-^'  -"t^^d-.ted  his  theory  and  doc- 
irme  of  generation. 

vassal  and  others,  was  that  of  a  woman  of  32  years   who  had 
..ven  birth  to  11  full-term  babies,  and  during  thTtMrd  mend' 


t  Gynecologist 
of  The  Johns  Hopkins  Hospital) 

of  her  twelfth  pregnancy  died  after  having  had  violent  abdomi- 
nal pain,  fainting  attacks  and  convulsions  for  three  days.  This 
case  was  the  basis  of  a  long  and  heated  discussion  carried  on 
between  Mauriceau  and  Graaf,  Dionis  and  other  less  celebrated 
men,  who  believed  it,  with  Vassal,  to  be  a  tubal  pregnancy.  As 
we  have  seen,  Dionis  held  that  it  was  of  the  interstitial  variety. 
The  drawing  published  by  Mauriceau  illustrates  very  well  a 
pregnancy  in  a  rudimentary  horn,  although  the  author  de- 
scribed it  as  a  hernia  of  the  uterine  cornu.  Mauriceau  takes 
pains  to  explain  that  his  drawing  was  the  only  correct  one,  as 
Vassal's  was  constructed  from  memory  over  a  month  after  the 
autopsy  and  had  been  changed  by  others,  who  had  copied  it, 
to  agree  with  their  ideas. 

Schmidt  (1801)  is  generally  credited  with  having  reported 
the  first  authentic  case.  A  treatise  on  this  subject,  with  a  dis- 
cussion of  four  cases,  was  published  in  1825  by  Mayer.  Brechet 
reported  cases  in  1826 — Hedrick's,  Bellemain's,  Schmitt's  and 
Dance's  (Simon). 

The  first  case  reported  by  an  American  was  by  T{.  H.  Fitz, 
of  Boston,  in  1875.  The  specimen,  having  been  obtained  at 
autopsj',  was  presented  to  him  by  A.  T.  Davison,  who  also 
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furnished  the  clinical  history.  Fitz  published  drawings  and 
a  careful  description  of  the  specimen  after  reviewing  the  litera- 
ture, from  which  he  accepted  18  cases.  In  1885  Simon  analysed 
the  40  cases  reported  to  that  time,  nine  of  which  he  considered 
undoubtedly  true  interstitial,  nine  as  doubtful  and  the  remain- 
ing 24  as  ectopic  pregnancies  of  other  types.  Werth,  in  1904, 
considered  40  cases  above  criticism,  but  Weinbrenner  in  the 
same  year  believed  that  five  of  these  were  not  to  be  allowed. 
Since  these  reviews,  additional  cases  have  been  collected  from 
the  literature  or  reported  by  the  following :  Finsterer,  17  cases 
in  1908;  Lequeux,  12  cases  in  1911;  Schenk,  19  cases  in  1912, 
and  Farrar,  10  cases  in  1914.  Of  these  reports,  there  are  several 
overlapping,  as  Schenk  gives  seven  previously  mentioned  by 
Lequeux  and  Farrar,  one  of  which  was  reported  by  Schenk.  We 
have  not  attempted  to  review  the  individual  cases  cited  by 
these  several  authors.  If  all  were  to  be  allowed,  the  total  to  1914 
is  85  cases.  The  subject  hs  been  discussed  very  thoroughly, 
and  references  to  a  fairly  large  literature  have  been  given  by 
the  authors  mentioned  above.  I 

OCCURRENCE 

The  percentage  of  interstitial  pregnancies  in  all  types  of 
ectopic  gestation  is  usually  stated  as  3  per  cent.  This  is  based  j 
on  the  work  of  von  Rosenthal,  who  collected  from  the  litera- 
ture 1324  cases  of  all  types  before  1896  and  40  cases  of  inter- 
stitial pregnancy  reported  during  the  same  time.  According  i 
to  the  more  recent  works  of  Werth  and  Weinbrenner,  there  were 
considerably  less  than  40  cases  of  true  interstitial  pregnancy 
at  that  time. 

We  believe  that  a  more  accurate  method  of  determining  the 
percentage  is  to  total  several  series  from  the  larger  clinics,  in 
which  careful  differential  diagnoses  have  been  made.  These 
figures  are  as  follows: 

Casea 

Baculescu  reported  one  interstitial  in  a  series  of 58 

Finsterer  reported  one  interstitial  in  a  series  of 133 

Kastaneff   (Wasten's  clinic)    reported  eight  interstitial  in  a 

series  of 335 

Krivsky  reported  two  interstitial  in  a  series  of 223 

Lahostky  reported  two  Interstitial  in  a  series  of 150 

Mandl  and  Schmidt  reported  no  interstitial  in  a  series  of. .. .  77 

Martin  reported  one  interstitial  in  a  series  of 77 

Talt  reported  one  interstitial  in  a  series  of 100 

Werth  reported  no  interstitial  in  a  series  of 120 

In  this  clinic  there  have  been  304  cases  of  ectopic  pregnancy 
operated  on,  only  two  of  which  can  be  classed  as  interstitial. 
In  a  total  of  1547  cases  of  ectopic  pregnancy,  there  are  18  cases 
of  interstitial  pregnancy  (1.1(5  per  cent). 

CLASSIFICATION 

The  classification  and  dilTorontiation  of  interstitial  preg- 
nancy have  been  thoroughly  discussed  by  Weinbrenner,  Kohl- 
mann  and  Lequeux.  Tlio  implantation  of  the  ovum  must  be 
in  the  interstitial  portion  of  a  tube,  including  diverticula  from 
the  tube,  extending  into  uterine  muscle.  But  in  view  of  the 
fact  that  the  development  of  the  embryo  may  change  anatomi- 
cal relations  to  some  extent,  various  classifications  have  been 


proposed ;  that  of  Klebs  will  cover  most  of  the  conditions  found 
at  operation  and  is  as  follows : 

(1)  Graviditas  utcro-interstitialis, 

(2)  Graviditas  tubo-interstitialis, 

(3)  Graviditas  interstitialis  propria. 

DIAGNOSIS 

The  distinguishing  details  of  the  differential  diagnosis  be- 
tween this  type  and  pregnancy  occurring  in  other  portions  of 
the  tube  or  in  a  rudimentary  horn  may  be  found  tabulated  in 
Farrar's  paper. 

Virchow  noted  that  the  round  ligament  is  always  outside 
of  the  gestation  sac.  The  insertion  of  the  round  ligament  is 
usually  lateral  and  inferior  or  anterior  and  inferior  to  the 
gestation  sac.  Glaesmer  says  that  in  his  case  the  round  liga- 
ment was  medial  to  the  sac  and  discusses  this  phase  of  the 
diagnosis  at  length.  Lequeux  says  that  the  variations  in  the 
insertion  of  the  round  ligament  are  due  to  the  variety  of  im- 
plantation and  to  the  evolution  of  the  ovum.  The  relation  of 
the  proximal  end  of  the  tube  to  the  gestation  sac  is  subject 
to  variation  also.  The  tube  is  usually  inferior,  but  can  be  more 
or  less  lateral  according  to  the  development  of  the  ovum.  Von 
Rosenthal  believed  that  the  tube  was  always  inserted  into  the 
inferior  border  of  the  gestation  sac. 

According  to  several  more  recent  papers  Ruge's  sign  is  not 
always  present.  This  sign,  as  stated  by  Simon,  ia  that  the 
distance  between  the  insertions  of  the  tube  and  round  ligament 
is  increased  and  the  adnexa  of  the  affected  side  are  higher  than 
on  the  other  side,  owing  to  the  increase  in  size  of  the  pregnant 
horn  and  some  rotation  of  the  uterus  following  this  asjTn- 
metrical  development.  A  positive  diagnosis  of  interstitial 
pregnancy  before  operation  is,  we  believe,  very  unlikely.  Kelly 
described  a  type  of  apical  pregnancy  which  may  be  mistaken 
for  the  interstitial  variety,  in  which  there  is  often  severe  pain ; 
and  on  examination  the  softening  and  enlargement  of  the 
uterus  is  confined  to  one  apex,  even  as  late  as  the  fifth  month, 
but  these  terminate  nonnally.  He  also  states  that  they  may 
be  interstitial  pregnancies  with  the  ovum  lodged  very  '" 
uterine  cavity  and  become  intrauterine  secondariN-.  ;.l  rwu-.. 
he  does  not  interpret  them  as  such. 

There  are  also  early  isthmial  pregnancies  developinj  vc./ 
close  to  the  uterine  cornu,  difficult  to  diagnose  at  operation. 
In  this  clinic  the  diagnosis  at  operation  in  seven  cases  has  been 
cornual  pregnancy,  but  on  careful  histological  stady  only  two 
have  proven  to  be  interstitial  in  origin. 

Pregnancy  in  one  horn  of  a  bicoruuate  ucerus  may  in  ccrtam 
cases  present  a  serious  difficulty  in  making  the  differentia' 
diagnosis,  as  also  can  a  small  myoma  in  one  cornu  or  a  uni- 
lateral cornual  abscess,  especially  when  associated  with  the 
retained  membranes  of  an  early  abortion. 

Sturmdorf  made  a  diagnosis  of  ectopic  pregnancy  on  the 
right  side,  but  at  operation  the  right-sided  ^nass  proved  to  be 
a  tubo-ovarian  abscess,  and  in  the  left  cornu,  which  was  thought 
to  be  normal,  there  was  an  early  interstitial  pregnancy. 

Robin's  case  was  diagnosed  ectopic  pregnancy  or  acute  appen- 
dicitis, and  an  exploratory  McBurney  incision  made  to  deter- 
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mine  the  exact  condition.  In  the  case  reported  by  Schenk, 
the  pre-operative  diagnosis  was  correct  and  the  pre-operative 
diagnosis  in  Schumann's  case  made  by  Hirst  proved  to  be 

right. 

Levers  considers  persistent  amenorrhcea  a  very  important 
si  on  in  the  differential  diagnosis.  Our  investigation  of  36 
cases  showed  that  amenorrhcea  was  persistent  in  12,  tlie  periods 
were  quite  regular  in  two  and  irregiilar  bleeding  occurred  in 
22  cases,  although  it  was  very  slight  in  five  of  these. 

Siefart  claims  that  no  interstitial  pregnancies  are  seen  after 
the  sixth  month;  but  Ferguson  reports  a  case  which  he  con- 
sidered primarily  interstitial  and  secondarily  abdominal, 
operated  on  by  him  at  term,  but  his  report  is  too  incomplete 
to  establish  the  diagnosis  above  criticism.  Cases  have  been 
reported  in  which  an  8-month  foetus  was  found  by  Kupferberg 
and  a  7-month  foetus  by  Glaesmer.  Pegaitaz  performed  a 
supravaginal  hysterectomy  for  myomata  on  a  patient  who  had 
shortly  before  given  birth  spontaneously  to  a  6^-month  foetus. 
On  examining  the  uterus,  he  found  the  placenta  in  the  inter- 
stitial portion  of  the  tube. 

Beckmann  and  Siefart  believe  that  perforations  always  occur 
on  the  posterior  convex  surface  of  the  gestation  sac.  In  20 
eases  in  which  we  have  found  the  site  of  rupture  mentioned, 
it  is  described  as  on  the  posterior  surface  in  eight,  on  the  pos- 
terior superior  surface  in  five,  on  the  posterior  lateral  surface 
in  one,  on  the  superior  surface  in  three,  on  the  superior  anterior 
surface  in  two,  and  on  the  anterior  surface  in  one.  This  last- 
mentioned  case  was  exhibited  in  1903  by  Seitz. 

Rupture  generally  occurs  during  the  first  half  of  pregnancy. 
There  is  at  present  a  considerable  number  of  patients  in  the 
literature  who  were  operated  on  before  rupture  had  occurred. 
The  statistics  are  as  follows : 


Ruptured 


Mouth 
1... 
1-2. 
2... 

2-3. 
3... 
3-4. 
4... 
4-5. 


5-6. 
6... 

7... 


Werth 
1 
3 
4 
6 
4 
2 
4 
4 
3 
1 


Operated 
on  Uii- 
Ruptured  ruptured 
2  2 


These  statistics  show  that  the  most  usual  time  for  rupture 
■-S  during  the  second  and  third  months.  The  statistics  of  Baart 
de  la  Faille,  Henning  and  Parry  (quoted  from  Eckert)  show 
that  rupture  occurs  most  frequently  between  the  third  and  fifth 
months.  The  tables  given  above,  however,  include  cases  that 
have  been  more  strictly  criticised  than  those  of  the  authors 
mentioned,  as  well  as  the  recent  cases. 

There  have  been  two  other  cases  reported  as  unruptured,  but 
the  age  of  the  foetus  was  not  stated.  The  total  number  of  cases 
up  to  1917  is  about  91,  and  21  of  these  were  unruptured 
(about  23  per  cent). 


The  ages  of  the  patients  in  38  cases  are  as  follows : 


Years 
21. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


No.  of  patients 

1 

2 

4 

1 

3 

6 

3 

2 


No.  of  patients 
2 


The  decade  between  25  and  35  years  shows  the  greatest 
nimiber  of  cases. 

In  a  series  of  42  cases  the  numbers  of  pregnancies  prior  to 
the  interstitial  pregnancy  are  as  follows: 

No.  of  pregnancies    No.  of  cases  Miscarriaffes 

0 5 

1 13  1   (induced). 

2 11  2  pts.  had  1  each,  and  1  pt.  2  (induced). 

3 5  1  patient  had  1. 

4 4  1  patient  had  2. 

5 2 

9 1  7  miscarriages. 

16 1  2  miscarriages. 

The  time  elapsing  after  the  last  pregnancy  before  the  inter- 
stitial pregnancy  in  19  cases  was  as  follows: 


Time  No.  of  cases 

2  months 1 

7  months 1 

11  montlis 1 

1  year 2 

16  months 1 

2  years 1 

2y2  years 1 

3  years 4 


4  years 1 

5  years 1 

6  years 1 

7  years 1 

11  years 1 

13  years 1 

14  years 1 


CAUSE 

Conditions  that  bring  about  the  abnormal  embedding  of  the 
ovum  in  other  portions  of  the  tube  are  doubtless  responsible 
for  the  occurrence  in  this  portion  as  well.  Dionis  (1718) 
argued  that  the  interstitial  part  of  the  tube  should  be  the 
seat  of  tubal  pregnancy  more  often  than  any  other  part  of 
the  tube ;  owing  to  its  smaller  calibre,  however,  there  are  fewer 
folds  of  the  mucosa  in  this  section  and  the  lumen  is  less  en- 
croached upon  by  inflannuatory  changes  than  at  any  other  part 
of  the  tube.  Frankl  considers  the  presence  of  diverticula  of 
the  utmost  importance  as  a  cause  of  interstitial  pregnancy. 

We  shall  not  repeat  the  numerous  theories  advanced  to 
explain  the  cause  of  tubal  pregnancy,  as  they  have  been  dis- 
cussed in  many  of  the  papers  on  this  subject. 

Scott  believes  previous  curettage  responsible  for  some  cases, 
but  this  theory  is  difficult  to  uphold,  as,  in  curettage  of  the 
uterine  cavity,  the  apices  are  practically  never  injured;  tliis 
can  be  demonstrated  by  opening  a  uterus  removed  immediately 
after  a  careful  curettage. 

Nache  attempted  to  sterilize  a  woman  by  making  a  wedge 
excision  of  the  tubes  from  the  uterus,  but  four  months  later 
was  obliged  to  perform  a  laparotomy  for  an  interstitial  preg- 
nancy. 
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The  right  tube  and  ovary  were  absent  and  the  right  uteriue 
cornu  was  the  seat  of  an  interstitial  pregnancy  in  a  case 
operated  on  by  Andrews. 

TREATMENT 

The  first  operation  for  insterstitial  pregnancy  was  performed 
on  October  15,  1893,  by  Traub,  who  did  a  supravaginal  hyster- 
ectomy, and  on  October  23,  1893,  Lawson  Tait  operated  on  a 
case  by  incising  the  sac,  evacuating  the  contents  and  draining. 
Since  that  time  the  treatment  of  choice  has  been  operative, 
as  soon  as  a  diagnosis  has  been  made  which  indicated  opera- 
tive interference,  and  in  the  great  majority  of  cases  this  has 
been  done  after  rupture  of  the  sac.  Immediate  operation  is 
most  important  in  this  type  of  ectopic  pregnancy  on  account 
of  the  enormous  hemorrhage  that  ahnost  always  follows  rup- 
ture and  the  small  chance  that  the  bleeding  will  cease  before 
the  patient  is  moribund. 

A  great  variety  of  operations  have  been  done  for  this  con- 
dition. In  66  cases  the  following  operations  have  been  per- 
formed : 

VAGINAL 

Times 

Panhysterectomy 1 

Wedge  excision  of  cornu 1 

ABDOMINAL 

Times 

Panliysterectomy  2 

Panliysterectomy  witli  double  salpingo-oopliorectomy . .  1 

Supravaginal  hysterectomy  17 

Supravaginal  hysterectomy  with  drainage 1 

Resection  of  uterine  cornu 8 

Resection  of  uterine  cornu  with  salpingectomy 1 

Resection  of  uterine  cornu  with  salpingo-oophorectomy.  1 
Resection   of  uterine   cornu   and    digital   cleaning   of 

uterine  cavity  from  above 1 

Resection  of  uterine  cornu  and  curettage  of  uterine 

cavity  from  above 1 

Excision  of  uterine  cornu  with  salpingo-oophorectomy.  2 

Excision  of  gestation  sac 9 

Excision  of  gestation  sac  with  salpingectomy 1 

Excision  of  gestation  sac  with  salpingo-oophorectomy.  4 

Wedge  excision  of  cornu 8 

Wedge  excision  of  cornu  with  salpingo-oophorectomy.  2 
Incision  of  gestation  sac,  evacuation  of  contents  and 

drainage 1 

Cleaning  out  sac  and  suture  of  wound 2 

Cleaning  out  sac  and  suture  of  wound,  with  drainage 

through  the  uterus 1 

Dilatation  and  curettage  followed  by  laparotomy,  with 

incision    into   sac,   evacuation    of   contents,   uterine 

cavity  opened,  suture  of  wound,  myomectomy 1 

Dilatation  of  cervix  and  removal  of  intrauterine  ovum 

with  forceps,  followed  by  laparotomy  with  a  wedge 

excision  of  the  cornu,  uterine  cavity  not  opened ....  1 

The  abdominal  route  has  been  used  in  all  but  two  cases  and 
undoubtedly  is  the  best.  The  type  of  operation  must  be  selected 
to  fit  the  emergency,  as  in  the  more  advanced  cases  hyster- 
ectomy is  usually  preferred  and  in  the  earlier  cases  excision 
of  the  cornu  with  suture  usually  can  be  done  more  quickly. 
Speed  is  almost  always  to  be  considered,  as  the  majority  of 
these  patients  are  in  bad  condition. 


Schurmann's   patient   was    treated    expectantly   for    three 

weeks,  when,  on  account  of  continued  pain,  the  uterus  was 

explored  digitally,  the  gestation  sac  broken  into,  a  4-month 

foetus  witli  the  placenta  was  removed  and  the  uterihe  cavitv 

curetted. 

Farrar,  following  Kelly's  suggestion,  after  having  opened 

tlie  abdomen  and  finding  no  rupture,  curetted  the  gestation 

sac  from  below,  giiarding  against  puncture  with  one  hand  in 

the  abdomen. 

The  interval  between  the  onset  of  acute  symptoms  and  opera- 
tion has  been  as  follows : 

Ward's  case 4  hours. 

Polak's  case 4-5  hours. 

Glaesmer's  case   6%  hours. 

Siefart's  case   7  hours. 

Kohlmann's  case  11  hours. 

J.  H.  H.  Gyn.  No.  20777 12  hours. 

Nacke's  case   24  hours. 

Lequeux's  case  24  hours. 

Punke's  (Kuhlmann)  case 36  hours. 

Andrew's  case   3  days. 

Weinbrenner's  case   (1) 14  days. 

V.  Hoist's  case  14  days. 

Muret's  case  had  ruptured  some  time  before  and  closed  off  by  intes- 
tinal and  omental  adhesions;  the  foetus  was  four  and  one- 
half  months  old. 

CuUingworth's  case  ruptured  at  the  third  month;  the  operation 
was  done  five  months  after  conception;  the  foatue  had  been 
dead  some  time  before  the  operation. 

Treub's  case  ruptured  at  the  third  month,  secondary  abdominal 
pregnancy  developed,  foetus  measuring  41  cm.  when  removed. 

Farrar's  case  unruptured;  severe  vaginal  haemorrhage  a  few  hours 
before  operation. 

J.  H.  H.  Gyn.  No.  15342,  unruptured;  haemorrhage  through  tube 
into  abdomen;  onset  16  days  before  operation. 

PROGNOSIS 

All  authors  agree  that  the  prognosis  in  this  type  of  ectopic 
pregnancy  is  extremely  grave.  Werth  in  a  series  of  31 
operated  cases  found  four  deaths;  Finsterer,  two  deaths  in 
17  cases;  Schenk,  four  deaths  in  19  cases  (no  operation  in  two 
cases).  Lequeux  reports  two  deaths  in  five  cases  (no  opera- 
tion in  one  case)  and  Farrar  10  cases  with  one  death,  while 
in  the  five  undoubted  cases  since  the  latter's  paper  there  were 
no  deaths.  (Two  of  Schenk's  cases  included  in  Lequeux's 
report  (one  death)  and  one  of  Farrar's  cases  reported  by 
Schenk.)  In  82  operative  cases  there  were  10  deaths  or  a 
11.9  per  cent  mortality  with  operation. 

Prior  to  1893,  all  the  cases  in  the  literature  lunl  been  found 
at  autopsy.  Of  the  nine  undoubted  cases  analysed  by  Simon 
in  1885,  the  time  from  the  onset  of  symptoms  due  to  ruptwe 
until  deatli  was  less  than  12  hours  in  two  cases,  less  tJ«ui  24 
hour  in  four  cases,  27  hours  in  one  case  and  15  days  in  one 
case. 
Wagner's  patient  (Case  111)   died  17  hours  after  an  acute  onset, 

while   being   prepared    for   operation.     A   6-week   foetus   was 

found  at  autopsy. 
Kupferberg's  patient  died  48  hours  after  an  acute  onset,   while 

being  prepared  for  operation. 

was  found. 


At  autopsy  an  8-month  foetus 
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Eckert's  patient  died  15y2  liours  after  an  acute  onset.  A  3-montli 
foetus  was  found  at  autopsy. 

Bar  and  Bufnoir's  patient  died  Ave  days  after  an  acute  onset.  At 
autopsy  a  foetus  weighing  1025  grams  was  found.  It  liad  evi- 
dently been  alive  until  tlie  time  of  rupture. 

'I'lu'  raii-r  of  death  ( |)ost-()perative )  in  nine  ca.ses  was  stated 
I-  follows : 

llonnaire  and  Brae's  patient  was  about  six  weeks  pregnant.  The 
cervix  was  dilated,  the  uterine  cavity  curetted  and  an  intra- 
uterine injection  of  iodine  given,  followed  by  death  4.5  minutes 
later.    At  autopsy  no  cause  for  death  found. 

Funke's  (Kiihlmann)  patient  ruptured  at  the  third  month;  the 
first  acute  symptoms  had  appeared  35  hours  before  operation. 
She  was  in  shock  when  operated  upon,  and  died  one  and  one- 
quarter  hours  later.  Supravaginal  hysterectomy  was  per- 
formed. 

Glaesmer's  patient  had  ruptured  probably  six  and  one-half  hours 
before  operation.  She  was  in  shock  when  operated  upon,  and 
died  three  hours  later.  A  7-month  dead  fffitus  was  removed  at 
operation  by  panhysterectomy  with  bilateral  salpingo-oopho- 
rectomy. 

Koblanck's  (Opitz)  patient  was  in  shock  when  operated  upon,  and 
died  a  few  hours  later.  A  1  to  2-month  pregnancy  was  re- 
moved by  a  wedge  excision  of  the  cornu  with  suture. 

Kynock's  patient  was  in  poor  condition  when  operated  upon, 
although  the  sac  had  not  ruptured.  A  4-month  pregnancy  was 
removed  by  supravaginal  hysterectomy.  The  patient  died 
three  days  later  from  hiemorrhage  from  the  cervical  stump. 

Olhausen's  (Opitz)  patient  was  in  shock  when  operated  upon,  and 
died  a  few  hours  later.  A  1  to  2-month  pregnancy  was  re- 
moved by  a  wedge  excision  of  the  cornu  with  suture. 

Raschkes'  patient  had  ruptured  when  three  and  one-half  months 
pregnant.  A  resection  of  the  uterine  cornu  was  done,  and  the 
patient  died  eight  days  later  with  symptoms  of  a  general 
peritonitis. 

Siefart's  patient  had  ruptured  seven  hours  before  operation.  A 
2-month  pregnancy  was  removed  by  resection  of  the  uterine 
cornu,  and  death  occurred  12  hours  later  from  shock. 

Weinbrenner's  patient  (Case  II)  underwent  a  resection  of  the 
uterine  cornu  for  a  4-month  infected  pregnancy;  the  fcetus  was 
macerated.  Deatli  occurred  three  days  later  from  general 
peritonitis. 

REPORT  OF  CASES  FROM  THE  LITERATURE 
Since  tlif  publii-ation  ol'  Farrar's  paper,  there  liave  been 
IT  oases  published,  of  which  only  three  have  been  reported 
hv  full,  with  ■  iiathological  and  histolo.tjical  descriptions.  A 
thorough  microscopic  study  is  neces.sary  in  many  cases  to  prove 
the  diagnosis  beyond  criticism,  although  only  a  small  number 
have  been  studied  carefully  in  this  way.  Eckert  states  that 
uj)  to  1904  only  three  cases  had  been  submitted  to  microscopic 
studies,  Ulessko-Stroganowa's,  Leopold's  and  Easchkes'. 

The  undoubted  cases  are  Mangiagalli's   (fully  reported  bv 
Colombino  in  1911)  and  Popoflf's  two  cases  (in  1914). 

Probable  cases  have  been  reported  by 
Czyzewicz,  2  cases,  1914.   (No  illustrations;  no  patliological  report. ) 
Gibson,  1  case,  1914.      (No  illustrations;   incomplete  pathological 

report. ) 
Heyman,  1  case,  1915. 

Kastaneff,   4   cases,    1914.      (No  illustrations:    no   microscopic   re- 
port.) 
Kohlman,  1  case,  19 Ki.     (No  pathological  report.) 
Leonormant  &  Hartmann,  1914.  2  cases  in  a  series  of  37  tubal  preg- 
nancies (descriptions  incomplete). 


Oastler,  2  cases,  1915.  (No  illustrations;  no  pathological  report.) 
Viannay,  1  case,  1913.  (No  illustrations:  no  microscopic  report.) 
Vineberg,  2  cases,  1915.     (No  illustrations;  no  pathological  report.) 

One  case  was  operated  on  by  himself  and  one  case  he  saw  at 

autopsy. 

REPORT  OP  CASE 

Gyn.  No.  20777. — The  patient  was  a  white  woman,  24  years  old, 
married  Ave  years,  who  had  had  a  normal  labor  and  puerperium 
three  years  before  and  had  had  no  miscarriages.  Six  years  before 
admission  she  had  had  an  attack  of  abdominal  pain  diagnosed  as 
appendicitis,  but  had  not  been  operated  upon  tor  it.  The  past  his- 
tory was  otherwise  negative. 

Her  last  regular  period  began  August  1,  1914;  since  that  time 
amenorrhcea  had  persisted.    She  considered  herself  pregnant. 

At  1  p.  m.,  November  29,  1914,  she  fell  down  stairs,  and  at  1.30 
p.  m.,  while  attending  to  her  household  duties,  she  was  seized  with 
violent  general  abdominal  pain  and  lay  down  on  the  floor,  where 
she  remained  until  carried  to  bed.  The  pain  continued  very  severe 
all  the  afternoon  and  at  5  p.  m.  she  vomited.  She  noticed  that  her 
abdomen  was  becoming  larger  and  was  very  tender.  A  physician 
was  called  to  see  her  and  brought  her  to  the  hospital  with  a  diag- 
nosis of  an  acute  ruptured  appendix.  At  11.55  p.  m.,  November  29, 
1914,  she  was  admitted  to  the  hospital. 

Physical  Examination. — The  patient  is  a  well-nourished  and 
well-developed  woman  in  much  pain.  The  skin  and  mucous  mem- 
branes are  extremely  pale;  the  skin  is  cold  and  covered  with  sv^eat; 
the  pulse  is  160,  small  and  weak;  the  temperature  (rectal)  99°F. 
The  abdomen  is  distended,  tense,  very  tender,  and  movable  dullness 
is  demonstrable. 

Diagnosis. — Ruptured  extra-uterine  pregnancy. 
The  patient  was  taken  to  the  operating-room  at  once  and  pre- 
pared for  operation.  Under  ether  ana-sthesia  the  pelvic  examina- 
tion revealed  a  uterus  twice  the  normal  size.  A  small  nodule  was' 
felt  in  the  right  uterine  cornu  and  a  soft  mass  in  the  right  fornix 
(suggesting  clot).     W.  B.  C.  20,000.     Hb.  70  per  cent  (Sahli). 

Operation. — At  1.30  a.  m.,  November  30,  1914.  by  Dr.  J.  C.  Neel, 
Resident  Gynecologist. 

When  the  abdomen  was  opened  through  a  midline  incision  below 
the  umbilicus  a  large  amount  of  fluid  blood  and  fresh  clots  escaped 
(estimated  at  two  liters).  A  nodule  measuring  2.5  cm.  in  diameter 
was  seen  in  the  right  uterine  cornu,  on  the  posterior  surface  of 
which  there  was  a  perforation  1  cm.  in  diameter,  through- which 
placental  tissue  bulged.  There  was  no  active  bleeding.  The  at- 
tachment of  the  round  ligament  was  anterior  to  the  gestation  sac. 
A  few  flne  adhesions  were  found  about  the  right  adnexa;  the  left 
tube  and  ovary  were  normal. 

The  uterine  cornu  and  a  small  portion  of  the  right  tube  were 
rapidly  resected,  the  uterine  cavity  was  opened  and  cleaned  out 
with  the  linger.  The  wound  was  then  sutured  with  catgut  and  the 
raw  area  covered  by  suturing  over  it  a  fold  of  the  round  ligament. 
Fluid  blood  and  clots  were  quickly  cleaned  out  of  the  abdominal 
cavity  and  the  abdomen  was  closed  in  layers. 

A  subcutaneous  infusion  of  normal  salt  solution  was  started 
during  the  operation  and  continued  in  the  ward,  1500  cc.  In  all 
being  given. 

The  patient  made  a  rapid  recovery  and  was  discharged  from  the 
hospital  in  good  condition,  December  13,  1914. 

The  haemoglobin  curve  in  this  case  is  interesting. 
On  admission  11/30/14,  1  a.  ra..  .KB  =  70?  (Sahli)  W.  B.  C.  20,000. 
11/30/14,  3  p.  m..  .  "    =  50*  (Sahli)  W.  B.  C.  12,000. 

12/1/14 "    =34'/  (Sahli) 

12/2/14 "    =  30^  ( Sahli ) 

12/3/14 "    =  40*  ( Sahli ) 

12/6/14 "    =  45:?  ( Sahli ) 

12/10/14 "  =55?  (Sahli) 

12/13/14 "  =59j(  (Sahli) 
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Somewhat  similar  lisemaglobin  curves  have  been  found  in  a  series 
of  cases  of  acute  haemorrhage  followed  by  Dr.  Dunn  and  myself 
during  the  past  two  years. 

Specimen  from  Gyn.  Xo.  20777.  Anatomical  No.  llSS.—The 
specimen  consists  of  the  right  uterine  cornu  and  1.5  cm.  of  the 
tube.  It  measures  3.5  X  2.5  X  2.5  cm.  The  posterior  superior  wall 
bulges  out,  and  in  the  most  prominent  area  there  is  a  perforation 
measuring  1  cm.  in  diameter,  through  which  a  mass  of  chorionic 
villi  protrudes.  At  the  proximal  end  of  the  specimen  there  is  a 
small  area  of  endometrium,  measuring  S  mm.  in  thickness.  The 
portion  of  tube  accompanying  the  specimen  measures  5  mm.  in 
diameter. 

A  longitudinal  section  of  the  specimen  shows  a  gestation  sac 
measuring  2  cm.  in  diameter,  which  is  filled  with  blood-clot, 
and  chorionic  villi,  surrounded  by  uterine  muscle  which,  between 
the  gestation  sac  and  endometrium,  measures  2  cm. 

Microscopic  Study. — There  is  a  marked  decidual  reaction  of  the 
endometrium,  areas  of  markedly  hypertrophied  uterine  glands 
(spongy  layer)  and  other  areas  of  slightly  hypertrophied  glands. 
There  is  some  infiltration  with  polymorphonuclear  and  mono- 
nuclear leucocytes.    The  vessels  are  gorged  with  blood. 

The  cells  of  the  myometrium  are  hypertrophied.  The  gestation 
sac  is  surrounded  by  uterine  muscle  which,  over  the  posterior  wall, 
is  thinned  out  to  2  mm.  in  thickness  (the  perforation  was  above 
this  section).  The  muscular  wall  lies  between  the  gestation  sac 
and  the  proximal  section  of  the  isthmus  of  the  tube. 

The  peritoneal  surface  is  covered  with  a  single  layer  of  cells, 
varying  from  the  cuboidal  to  flat  types,  with  light-staining  cyto- 
plasm and  uniformly  dark-staining  nuclei  lying  about  the  center 
of  the  cells. 

Two  vessels  in  the  muscular  layer  show  marked  hypertrophy 
of  the  endothelium.  Syncytial  cells  have  invaded  the  muscle  and 
opened  up  blood  spaces.  A  thin  layer  of  decidual  cells  can  be 
seen  in  some  areas,  but  there  is  no  continuous  decidual  layer.  No 
tubal  mucosa  can  be  found.  Masses  of  chorionic  villi  in  blood-clot 
are  present;  some  villi  are  cedematous  and  are  covered  by  the 
syncytial  layer  only,  while  others  have  well  preserved  Langhans 
and  syncytial  layers.  No  amnion  was  found.  The  fcetus  was  not 
found. 

A  cross  section  of  the  tube  between  the  uterine  cavity  and  the 
gestation  sac  shows  strands  of  two  layers  of  epithelial  cells  in 
apposition  for  the  most  part,  but  in  one  or  two  areas  these  two 
layers  are  separated  by  small  spaces  showing  that  the  lumen  has 
been  compressed.  The  cilia  can  be  seen  on  these  cells.  The  tissue 
between  these  strands  of  epithelium  is  composed  of  a  very  vascular 
connective  tissue  infiltrated  with  small  round  cells.  At  one  edge 
of  the  tube  there  is  a  small,  irregularly  shaped  lumen.  At  the 
edge  of  the  circular  muscle  layer  there  are  several  spaces  ap- 
parently due  to  splitting  of  the  muscle. 

The  istlimus  of  the  tube  shows  no  evidence  of  inflammatory  re- 
action. The  folds  of  the  mucosa  are  normal;  cilia  are  present, 
there  is  no  liypertrophy  of  the  muscle  and  no  decidual  reaction 
can  be  found. 

It  seems  probable  that  in  this  case  the  ovum  was  arrested  in  thn 
interstitial  portion  of  the  tube,  owing  to  this  inflammatory  condi- 
tion just  described. 

Gv.v.  No.  15:542. — The  patient  was  a  negress  35  years  old,  married 
IS  years,  who  had  one  full-term  child  11  years  before  and  had  had 
no  miscarriages.  The  labor  and  puerperium  were  normal.  There 
was  no  history  suggesting  pelvic  inflammatory  disease.  Menstrua- 
tion had  been  normal.  The  last  period  had  begun,  November  16, 
1908,  and  had  continued  the  usual  tour  days.  No  periods  had  been 
missed  and  there  was  no  history  of  intermenstrual  bleeding. 

Present  Illness. — At  7  p.  m.,  November  23,  1908,  she  was  seized 
with  a  severe  cutting  pain  in  the  R.  L.  Q.  of  the  abdomen,  which 
lasted  until  4  a.  m.,  November  24,  1908.  A  similar  attack  had 
occurred  on  December  1,  1908,  accompanied  by  nausea  and  vomit- 
ing, and  again,  on  December  3, 1908,  she  had  had  an  attack  localized 


in  the  umbilical  region,  accompanied  by  nausea  and  vomiting,  and 
the  patient  fainted  while  walking  to  her  bed.  For  the  five  days 
before  admission  she  had  had  burning  with  frequency  and  diih- 
culty  on  voiding.  For  two  weeks  there  had  been  a  foul,  irritating 
vaginal  discharge,  not  bloody.  She  had  felt  giddy  frequently  and 
had  been  confined  to  bed  most  of  the  time  after  onset. 

Phijsical  Ea-aminatioti. — On  admission.  December  6,  1908.  Tem- 
perature 99°.  Pulse  96,  good  quality.  The  mucous  membranes  are 
pale.  The  breasts  contain  colostrum.  There  is  a  small  umbilical 
hernia  and  a  right  inguinal  ♦hernia:  otherwise  the  abdomen  is 
normal. 

Pelvic  Ed'aininati07i. — There  is  no  evidence  of  infection  of  Bar- 
tholin's glands  or  of  the  urethra.  The  cervix  is  enlarged  but  other- 
wise normal.  The  fundus  is  in  antepositlon  and  movable.  The 
adnexa  are  adherent,  thickened  and  tender.  There  is  a  small 
nodule  in  the  right  uterine  cornu. 

December  9,  1908.  Examination  under  ether  ansesthesia  dis- 
closes no  abdominal  masses.  A  slight  chocolate-colored  discharge 
is  present.  The  cervix  is  enlarged  but  firm.  The  fundus  is  about 
normal  in  size;  it  is  adherent  in  mid-position  and  there  is  a  soft 
mass  in  the  right  uterine  cornu.    The  ovaries  are  adherent. 

Diagnosis. — Chronic  pelvic  inflammatory  disease.  (Elxtrauterine 
pregnancy  was  not  suspected.) 

December  9,  1908.  Operation  by  Dr.  Casler.  Resident  Gynecolo- 
gist. 

When  the  abdomen  was  opened  through  a  midline  incision  below 
the  umbilicus,  a  large  quantity  of  old,  dark,  clotted  blood  was  seeii. 
At  the  right  uterine  cornu  there  was  a  soft  cystic  tumor,  the  size 
of  a  small  lemon.  The  right  tube  was  practically  normal  except 
for  a  slight  oozing  from  the  fimbriated  extremity.  The  left  adnoxa 
were  adherent.  The  insertion  of  the  round  ligament  was  anterior 
and  lateral  to  the  tumor.  The  right  tube  and  uterine  cornu  were 
resected,  the  wound  was  sutured  with  catgut  and  the  raw  area 
covered  by  suturing  a  fold  of  the  round  ligament  over  it.  -A 
cigarette  drain  was  placed  through  the  posterior  vaginal  vault. 
During  the  operation  the  specimen  was  ruptured  and  a  very  small 
deformed  fo?tus  escaped. 

The  abdomen  -was  irrigated  with  normal  salt  solution  and 
closed  In  layers.  The  patient  made  a  satisfactory  recovery  and 
was  discharged,  December  23,  1908. 

Gyx.  Path.  No.  14277. — The  specimen  consists  of  a  Fallopian 
tube  and  cornu  of  the  uterus.  The  tube  measures  6  cm.  in  length, 
with  an  average  diameter  of  9  mm.;  it  is  somewhat  nodular,  the 
fimbriated  extremity  is  open.  There  are  no  adhesions  over  the 
surface.  The  cornu  measures  4  X  3  X  3  cm. ;  there  is  an  opening 
on  the  upper  surface  1  X  1.5  cm.,  with  a  cavity  2  X  1.5  cm.  which 
is  lined  with  a  smooth  greyish  tissue.  The  wall  of  this  cavity  is 
8  mm.  thick  and  is  evidently  a  cavity  in  which  pregnancy  has 
existed.  The  opening  between  the  tube  and  cornu  is  patent.  (The 
specimen  has  been  preserved  in  50  per  cent  alcohol.  The  photo- 
graph was  made  in  1915  and  shows  where  the  original  blocks  for 
microscopic  study  were  cut  A  number  of  other  blocks  have  been 
cut  since.) 

Microscopic  Study  of  Specimen  (Path.  Xo.  J'i277).—The  inner 
lining  of  the  cavity  consists  of  the  amnion,  which  is  well  pre- 
served. Immediately  below  the  amnion  lies  the  chorion;  in  mo»' 
instances  the  villi  show  more  or  less  degeneration,  but  in  some 
Langhans  and  the  syncytial  layers  stain  clearly.  Between  the  villi 
there  are  fibrin  and  collections  of  leucocytes  (largeUv  polymor- 
phonuclear cells).  Syncytial  cells  can  be  seen  invading  the  mus- 
cular wall  and  there  are  several  areas  of  decidual  cells,  although 
there  is  no  uniform  layer  of  decidua. 

In  the  region  of  the  gestation  sac  there  is  no  evidence  of  any 
tubal  mucosa  or  of  any  uterine  glands. 

The  gestation  sac  is  completely  surrounded  by  muscular  wall, 
except  over  the  posterior  superior  surface,  whore  there  is  an  open- 
ing in  the  sac.  About  1  cm.  lateral  to  this  opening,  a  section  shows 
the  uterine  wall  completely  destroyed  and  villi  extending  through 
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the  gap,  which  measures  2  mm.  in  width.  In  the  muscular  layer 
of  the  posterior  wall  there  are  two  cavities,  lined  with  a  single 
layer  of  epithelium,  varying  from  a  low  cuboidal  to  the  rather  high 
columnar  type;  the  cells  are  large,  having  a  dimly  staining  or 
clear  cytoplasm  and  large,  oval  nuclei  containing  from  one  to  four 
deep  staining  nucleoli;  no  cilia  can  be  seen  on  these  cells.  There 
is  no  special  arrangement  of  muscle  around  these  spaces.  The 
tube  proximal  to  the  gestation  sac  cannot  be  found.  There  is  no 
endometrium. 

A  section  through  the  uterine  cornu  distal  from  the  gestation 
sac  shows  the  interstitial  portion  of  the  tube  and  three  other 
cavities,  one  of  which  is  similar  to  those  described  in  the  posterior 
wall;  the  other  two  are  larger  and  are  lined  with  a  single  layer  of 
poorly  staining  epithelium,  varying  from  almost  flat  to  the  low 
columnar  type.  These  cavities  are  filled  with  blood  pigment  and 
debris  of  cells.  The  interstitial  portion  of  the  tube  shows  some 
hypertrophy  of  the  epithelium.  There  is  no  definite  evidence  of 
inflammatory  reaction. 

In  the  isthmus  of  the  tube,  vessels  are  gorged  with  polymorpho- 
nuclear leucocytes  and  there  is  some  polymorphonuclear  Infiltra- 
tion outside  the  longitudinal  muscle  layer.  The  folds  of  the  tube 
are  not  thickened  and  are  not  adherent;  the  cilia  of  the  epithelial 
cells  can  be  seen;  the  lumen  is  clear. 

In  the  ampulla  of  the  tube  there  is  a  small  amount  of  free  blood. 
Many  vessels  are  filled  with  polymorphonuclear  leucocytes,  but 
there  is  no  leucocytic  infiltration  of  the  tube  walls  and  no  other 
evidence  of  inflammatory  reaction. 

No  decidual  reaction  outside  the  region  of  the  gestation  sac  can 
be  found. 

I  wi.sli  to  thank  I)r.  Howard  A.  Kelly  fur  permission  to 
publish  these  cases  and  for  the  interest  he  has  taken  in  the 
pajjer.  Dr.  George  L.  Streetor,  Dr.  T.  S.  CuUen,  Dr.  Daniel 
Davis  and  Dr.  W.  R.  Hohnes  have  kindly  assisted  me  in  many 
ways.  The  mtmerous  and  excellent  sections  for  microscopic 
study  were  prepared  by  ]\Ir.  Miller  and  Mr.  Robinson. 
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TRANSPLANTATION   OF  THE  TRACHEA 

By  Walter  C.  Borket,  M.  D. 
{From  the  Surgical  Hunterian  Laboratory  of  The  Johns  Hopkins  University) 


With  the  pur]iose  in  view  of  the  possible  utilization  of  a 
tracheal  transplant  in  human  cases  in  which  a  portion  of  the 
trachea  has  been  resected  on  account  of  malignant  disease,  as 
suggested  by  Dr.  William  S.  Halsted.  I  undertook  to  study  the 
transplantation  of  the  trachea  in  dogs.  And  furthermore,  as  a 
I>rcliminary  step  in  this  problem,  it  seemed  clear  that  an  im- 


portant factor  in  the  success  of  the  tracheal  transplants  would 
be  the  determination  of  the  sterility  of  the  trachea  at  different 
levels. 

A  review  of  the  literature  showed  the  rather  extensive  work 
that  has  been  done  on  the  healing  of  tracheal  wounds  after 
resection  and  the  use  of  various  grafts  for  closing  tracheal 
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<lefects.  The  work  began  in  1831,  when  Dupuytren  first  studied 
the  phistic  closure  of  the  tracheal  wall.    In  1845  Deflfenbauch 
attempted  to  cover  tracheal  defects  with  a  flap  of  tissue ;  Schiil- 
ler  in   1880   described   the   healing  process   of  the   tracheal 
wounds ;  and  it  has  been  well  known  that  the  trachea  could  be 
completely  divided  and  the  ends  successfully  resuturcd  in  ani- 
mals and  human  cases,  following  a  report  of  the  work  of  Glutk 
and  Zeller  in  1881,  and  the  later  reports  of  Kiister,  v.on  Colley. 
Fiidcrl,  vol!  Eiselberg,  Jones,  Keene,  Mesuard.  von  Hacker. 
Frankenberger,  Frank,  Gluck,  Koenig,  Kauder,  von  !v"avratil. 
N'owakowski,  Turner,  Alagna  and  Sarguon.    Complete  annular 
^^egments  of  the  trachea,  varying  in  length  from  2  to  5  cm., 
were   excised   and   the   remaining   tracheal    stumps   success- 
fully sutured  by  Kiister  in  188.5,  Nowakowski  in  1909,  and 
Alagna  in   19  J  3.     By  far  the  greater  portion  of  study  lias 
been  applied  to  the  treatment  of  tracheal  fistukv,  by  using 
various  materials  for  transplantation.    In  1893  Photiades  and 
fjardy  used  a  .skin-jieriosteal  cartilaginous  flap  from  the  clav- 
icle; while  Schimmelbusch  in  1893,  Koenig  in  1897,  Aue  in 
1900,  and  Kusnetzow  in  1909,  reported  using  such  a  flap  from 
the  sternum;  a  skin  and  thyroid  cartilage  flap  was  u.sed  by 
Koenig  in  189G  and  by  Wiessinger  in  190(5 ;  a  rib  cartilage  flap 
I)y  von  Mongold  in  1899,  and  by  Mehues  in  1903  ;  a  periosteal- 
cartilage  flap  from  the  tibia  by  von  Xavratil ;  a  silver  wire  net 
l)y  Grosse  in  1901;  free  fascia  transplants  by  Kirschner  in 
1910;  and  fascia  lata  by  John  Staige  Davis  in   1911.     Tjater 
reports  of  studies  with  the  iise  of  fascia  iiave  been  made  by 
Koenig,    Holimeier,    Kostenko,    Rubasckew,    Levit,    Lucas, 
Kirschner,  Miinnich,  Jacquin  and  Malan.     Various  methods 
of  using  skin  flaps  from  tiie  neck  have  been   described  by 
Trnka  and  von  Masek.    In  1893  Photiades  and  Lardy  used  a 
rubl)er  tube  surrounded  l)y  a  skin  flap  to  take  the  place  of  a 
tracheal  defect  following  a  resection  of  the  trachea  for  cancer. 
Lazarraga,  Firniin-Gaston  l?ouzoul,  Baraez  and  Bruwer  have 
gone  over  part  of  the  literature  upon  jdastie  surgei-y  of  tbr 
trachea.     But  searching  through  the  literature  revealed   no 
other  aid  in  the  present  ])roblem  until  it  inul  been  colnpleted, 
when  the  re))orts  of  three  dill'ereiit  authors  were  found  whicb 
have  been  comjiletcly  aiistractcd   in  tbc  I'lillowing  paragra|ili: 
Mesnaril   in    I '.MM   reported  before  the  Anatomical  Soeietv  ul' 
Paris  that    I'luir  days  previously  he  had  begun   the  studv  ni' 
transpbintatioi)  of  cnniijlete  segments  of  the  trachea  in  two 
dogs,  and  tlia*  he  W(inid  show  the  results  at  the  ne.\t  meeting 
of  the  society;  Init  there  was  no  subsetpient  statement  of  the 
outcoino  of  this  attempt  that  could  lie  found.    The  second  ex- 
perimenter was  Caldera.  ulm.  in   1913,  reported  three  groups 
of  experiments  on  ralibits.      lie  successfully  resutured   witii 
catgut  the  divided  trachea,  and  at  post-mortem  examination 
found  a  well-iieaU'd  wound  tbat  I'drinetl  a  clearly  marked  an- 
nular scar  which  was  infiltrated  with  calcai-eous  salts.    In  the 
second  group  of  experiments  Caldera  made  tracheal  transplants 
of  complete  segments,  1.5  cm.  in  length,  with  the  result  that 
one  rabbit  had  post-operative  .-iymptoms  of  stenosis  for  16  days, 
and  post-mortem  examination  after  20  days  showed  a  heavy 
annular  deposit  of  calcium  salts,  while  another  rabbit  showed 
a  calcarcons  indltration  of  the  cicatrix  wit!i<uit  stenosis.     In 


the  third  group  of  experiments  he  made  tracheal  transplants 
of  segments  of  similar  size  after  preserving  theihjor  2-1  and 
48  hours  in  sterile  Ringer's  solution  at  37°  and  20°  C.,  res- 
pectively. He  reported  at  the  end  of  20  days  a  satisfat^torv 
clinical  and  anatomical  result  and  a  moderate  calcereous  infil- 
tration of  the  cicatrix  without  stenosis.  In  conclusion  he 
stated,  without  having  made  any  cultural  examinations  that 
one  could  find,  that  the  bacteria  which  were  habitually  present 
in  the  trachea  had  become  attenuated  in  virulence,  so  that 
therefore  they  did  not  constitute  a  danger  at  the  time  of  the 
operation.  Furthermore,  he  added  that  the  anastomotic  union 
of  the  trachea  took  place  by  connective  tissue,  which  was  infil- 
trated with  lime  salts.  He  mentioned  no  bibliography  and 
only  briefly  described  his  specimens,  which  were  not  reproduced 
in  the  article.  Finally,  Zuccardi-Merli  in  1914  reported  an 
experiment  upon  dogs  in  which  he  planned  to  repeat  the  work 
that  Caldera  did  upon  rabbits.  Losing  the  same  technique  he 
tried  fresh  tracheal  tran.«plants  consisting  of  four  cartilagenous 
rings,  with  the  result  that  a  left  lateral  stricture  was  formed 
that  did  not  produce  symptoms  during  life.  In  the  case  of 
the  transplants  preserved  for  48  hours  in  Ringer's  solution  and 
•placed  in  a  different-sized  animal,  be  claimed  to  have  obtained 
after  20  days  a  satisfactory  union  without  stenosis.  He  then 
repeated  the  fresh  tracheal  transplants  of  the  same  diameter 
of  the  trachea  aiul  employed  more  accurate  technique,  witli  tlie 
result  that  all  were  failures.  He  stated  that  the  stenosis,  which 
some  observers  have  obtained  after  simple  resection  and  suture, 
might  be  due  to  the  contraction  of  an  organized  blood  clot 
about  the  trachea,  as  a  result  of  the  imperfect  approximation 
of  the  bleeding  edges.  He  did  not  fully  describe  the  si)ecimens, 
which  were  not  reproduced  in  the  article. 

On  account  of  the  splendid  results  obtained  in  several  of  the 
cases  of  auto-tracheal  transplants  in  dogs,  it  was  deemed  ad- 
visable to  report  the  following  experiments  which  seemed  to 
divide  themselves  into  two  classes  ;  the  main  division  consisted 
in  the  auto-  and  iso-transplantation  of  complete  annular  seg- 
ments of  the  trachea  in  dogs  ;  and  a  subordinate  division,  which 
was  undertaken  as  a  preliminary  step  to  the  nuiiii  problem, 
consisted  in  the  determination  of  the  sterility  at  different  levels 
of  the  trachea  of  the  cat. 

The  experiment  to  determine  the  sterility  of  the  trachea  was 
as  follows:  Under  ether  ana'thesia  and  after  sterilizing  the 
operative  field  thoroughly  with  alcohol,  tiie  trachea  was  ex- 
posed from  the  larynx  to  its  bifurcation.  Blood  for  cultures 
was  taken  from  the  carotid  artery.  Four  sets  of  sterile  instru- 
ments were  used  in  obtaining  the  ditferent  specimens,  as  fol- 
lows: One  to  expose  the  tracliea  and  to  remove  wound  musck 
as  control  culture  of  the  operative  technique;  and  other  sets 
to  remove  the  trachea  at  three  different  levels;  that  is,  at  the 
bifurcation,  midway  up,  and  just  below  the  larynx,  respectively. 
These  tracheal  rings  and  iiieees  of  muscle  were  placed  in  broth, 
in  Ringer's  solution,  in  blood,  and  in  1/100000  aqueous  bichlor- 
ide solution.  Some  of  the  cultures  were  kept  on  ice  and  others 
at  37°  C.  Approximately  fiO  cultures  were  thus  made.  All  of 
the  control  cultures  and  all  t]ie  cultures  that  were  kept  on  ice 
an<l  later  placed  in  the  thermostat  remained  free  f nun  bacterial 
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growth,  as  did  also  the  cultures  that  were  kept  at  37°  C, -except 
for  a  cloudy  growth  after  48  hours  in  oue  of  the  broth  cultures 
from  the  trachea  near  the  hilus  of  the  lung,  which  contained  a 
small  piece  of  a  lymph  gland  that  probably  accounted  for  the 
iiPowth.  The  stained  smear  of  tliis  culture  showed  a  Gram- 
positive  coccus  that  was  not  in  chains.  The  remaining  cul- 
tures of  the  trachea  near  the  hilus  of  the  lung  showed  no 
i;rowtll. 

Witli  a  knowledge  of  the  preliminary  facts  as  just  stated 
concerning  the  sterility  of  the  trachea,  the  following  experi- 
ment in  the  auto-transplantation  of  the  trachea  in  dogs  was 
made.  The  animals  were  kept  under  ether  an;psthesia  by 
mouth  or  through  a  tracheotomy  wound.  .V  midline  incision 
was  made  from  the  larynx  to  the  suprasternal  notch  and  the 
muscles  separated  down  to  the  pretracheal  fascia.  This  fascia 
lontained  numerous  blood  vessels,  which  in  part  supplied  the 
circulation  to  the  intercartilaginous  portions  of  the  trachea. 
These  vessels  were  ligated  and  divided  only  over  that  portion 
of  the  trachea  which  was  to  be  transplanted.  A  second  im- 
jjortant  blood  supply  of  the  trachea  was  furnished  by  a  vessel 
upon  either  side  of  the  trachea  and  parallel  with  it;  this  was 
ligated  just  at  the  point  where  the  trachea  was  to  be  divided, 
in  order  to  preserve  the  circulation  of  the  trachea  to  the  very 
line  of  incision.  After  careful  attention  to  the  blood  supply, 
a  segment  of  the  trachea,  composed  of  from  three  to  nine  car- 
tilaginous rings  in  length,  was  completely  separated  by  trans- 
verse incision  and  removed,  thus  assuring  complete  absence  of 
blood  supply  to  the  transplant.  This  auto-transplant  was  then 
replaced  and  sutured  end-to-end  by  using  three  equidistantly 
placed  interrupted  black  silk  sutures,  which  picked  up  the 
])erichondriuni  and  cartilage  without  penetrating  the  entire 
tracheal  wall.  The  silk  was  threaded'  on  fine,  curved  French 
needles  which  were  fastened  in  a  needle-holder,  and  very  small 
delicate  forceps  were  used  to  steady  the  tissues  in  order  to  avoid 
trauma.  One  short  continuous  black  silk  suture  was  placed  in 
the  fibro-elastic  posterior  wall  of  the  trachea.  Both  ends  of  the 
transplant  were  sutured  in  the  same  way.  The  incised  end  of 
the  transplant  was  just  approximated  to  the  cut  surface  of  the 
trachea,  without  tension  or  overlapping.  No  disfigurement  to 
the  normal  contour  of  the  trachea  was  caused  by  the  trans- 
plant, and  no  air  escaped  through  the  line  of  anastomosis 
when  it  was  completed.  One  long  heavy  black  silk  tension 
suture  (refer  to  photograph)  was  placed  in  the  anterior  sur- 
face of  tire  trachea  from  above  to  below  the  transplant  in  order 
to  relieve  tension  upon  it  during  the  process  of  healing.  The 
perichondrium  of  the  tracheal  rings  proved  to  be  the  strong 
layer  of  closure.  The  pretracheal  fascia  was  approximated 
with  a  continuous  silk  suture;  the  muscles  were  brought  to- 
gether in  the  midline;  and  the  skin  was  tightly  closed  with  a 
continuous  subcuticular  fine  black  silk  suture.  A  collodion 
gauze  dressing  was  applied. 

The  operative  technique  in  the  cases  of  the  iso-trachcal 
transplants  was  similar  to  that  just  stated  for  the  autotrans- 
plants.  Both  animals  were  operated  upon  at  the  same  time 
and  the  tracheal  transplants  were  interchanged.  Intratracheal 
ansBsthesia  was  administered  through  a  separate  tracheotomy 


wound  which  was  located  below  the  region  of  the  transplant. 
It  was  an  interesting  fact  that  the  tracheal  segments  from  the 
different-sized  animals  were  readily  adapted  in  size  to  one 
another  because  of  the  anatomical  fact  that  the  cartilaginous 
portion  of  the  tracheal  rings  was  not  complete  and  the  posterior 
wall  was  formed  of  fibro-elastic  tissue. 

All  animals  recovered  promptly  from  ana'sthesia  and  oper- 
ation. The  skin  wounds  healed  per  primam.  After  operation 
some  of  the  animals  (C„  C^,  C„  D^,  D,)  had  an  hoarse  voice, 
a  dry  cough,  and  a  rather  stiff  neck,  which,  when  walking,  they 
would  occasionally  shake  from  side  to  side,  especially  in  the 
case  of  the  dogs  with  the  long  transplants.  Although  otherwise 
their  general  condition  remained  very  well,  yet  after  from  one 
to  three  weeks  they  developed  marked  symptoms  of  tracheal 
obstruction  with  dyspntea,  and  died.  Autopsy  revealed  a  nor- 
mal esophagus  and  lungs,  and  a  stricture  of  the  trachea  at  the 
site  of  the  transplant.  Only  one  animal  (CJ  developed  a 
purulent  infection  at  the  site  of  the  transplant,  together  with 
a  complicating  bronchitis  and  pneumonia  which  caused  death 
in  four  days  after  the  operation.  In  these  unsuccessful  cases, 
the  dogs  with  the  short  tracheal  transplants  lived  from  one  to 
two  weeks,  while  the  animals  with  the  long  transplants  lived 
approximately  three  weeks.  The  eases  of  iso-tracheal  trans- 
plants resulted  in  death  with  symptoms  similar  to  the  unsuc- 
cessful cases  of  auto-transplants,  and  autopsy  showed  normal 
lungs  with  stricture  of  the  trachea  at  the  region  of  the  trans- 
plant. 

The  microscopical  studies  of  sections  made  through  the  an- 
terior and  posterior  walls  of  the  strictures  showed  it  to  consist 
of  a  mass  of  granulation  tissue,  in  the  deeper  layers  of  which 
there  were  pieces  of  poorly  staining  cartilage  that  were  in  the 
process  of  destruction.  Many  long  and  short  chains  of  a  rather 
large,  thick  bacillus  and  numerous  scattered  cocci  were  present. 
The  mucous  lining  was  iisually  absent  and  the  normal  relation- 
ship of  the  tracheal  layers  was  destroyed. 

The  successful  transplant  cases  {C3,  C-,  C^)  showed  no 
symptoms  and  gave  every  evidence  that  they  were  as  healthy 
and  normal  as  before  operation.  At  the  time  when  these  dogs 
(C3,  C5,  Cg)  were  sacrificed  in  order  to  observe  the  experi- 
mental results,  hair  had  grown  out  and  coyered  the  neck  of  the 
animal,  completely  hiding  the  white  line  of  the  operative  in- 
cision. The  neck  showed  nothing  unusual  in  appearance,  and 
upon  palpation  the  structures  of  the  neck  felt  normal  and  were 
freely  movable.  Upon  exposing  the  trachea  it  was  found 
normally  mobile,  without  adhesions,  and  one  could  make  out 
by  gross  examination  no  reaction  in  the  tissues  or  structures 
about  the  site  of  the  transplant.  The  healing  was  so  satis- 
factory that  the  location  of  the  anastomosing  silk  suture  was 
the  best  guide  to  the  transplant.  There  was  no  disfigurement 
to  the  normal  contour  of  the  trachea,  as  can  be  seen  in  the 
photographs  which  were  taken  by  J.  A.  Martin,  of  the  Johns 
Hopkins  Hospital.  The  color,  consistency,  and  shape  of  the 
cartilage  and  tissues  forming  the  transplant  seemed  normal, 
like  that  in  the  unoperated  portion  of  the  trachea.  The  inside 
of  the  trachea  was  smooth  and  normal  throughout  its  length. 
The  life  of  the.se  perfect  transplants  (C^.  C„  C^),  that  is,  from 
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the  date  of  the  operation  until  the  animals  were  sacrificed, 
was  63,  54,  and  36  days,  and  the  segment  transplanted  was 
composed  of  three,  four,  and  seven  cartilaginous  rings, 
respectivel)'. 

Upon  histological  examination  of  the  anterior  and  pos- 
terior walls  of  the  trachea,  the  tissues  of  the  transplant  ap- 
peared so  normal  that  it  was  diflScult  to  locate  the  point  of 
anastomosis  except  by  the  presence  of  the  suture  or  by  the 
knowledge  of  the  location  of  the  section  in  the  original  speci- 
men. The  layers  had  their  normal  relationship.  The  epithe- 
lium was  everywhere  present,  although  it  was  not  as  high  at 


little  indenture  on  the  left  side  of  the  transplant  which  proved, 
on  opening  the  trachea,  to  be  a  moderate  lateral  stricture. 

Therefore,  from  the  above  facts  one  might  say:  (1)  that 
according  to  the  studies  with  cultures,  the  trachea  was  prac- 
tically in  all  cases  sterile  from  the  larynx  to  the  hilus  of  the 
lung;  (2)  that  transplant  C^ — 54  days,  was  an  example  of  a 
perfect  auto-tracheal  transplant;  (3)  that  in  the  successful 
cases  the  healing  took  place  by  the  normal  layers  of  the  tracheal 
wall  and  not  by  fibrous  cicatrix;  (4)  there  was  no  infiltration 
with  calcareous  salts;  (5)  that  the  strictures  resulted  from  an 
infection  which  was  caused  bv  the  orsfanisms  that  were  observed 


RESULTS  OF  TEACHEAL  TRANSPLANTS— ALL  ANIMALS  REPORTED 


No.  of 

medium-   Date  of  opera- 
or  large-  !      tion,  1917 
sized  dog 


C,        March  31. 


C»      I  April  17. 


April  18. 
April  19. 


Cj        April  2(5. 
Co        April  26. 

C;         May  8. 


C, 


May  11. 
May  25. 
May  25. 


No.  of 

tracheal  Auto-  oi 
rings  iso-trar.B 
trane-     |     plant 

planted  : 


Post-Operative  symptoms 


End  of 
experiment 


Per  priraain. 


Slight  hoarsness,  slight  stiff- 
ness of  neck.  Tendency  to 
shake  neck.  After  10  days 
difliculty  in  breathing  began 
and  became  gradually  fatal. 

Slight  dry  cough  for  a  few- 
days. 


(Xone) 


Infection  at  DitliciiHy  in  breathing.  Rapid, 
site  of  trans-  short  respiration.  Some 
plant.  prostration  at  end. 


Per  primaii 


(Xon.')  . 


Neck  somewhat  stiff.  Shakes 
head  and  neck.  Voice  hoarse. 
Some  difficulty  in  respira- 
tion. 


(Xonel  . 


Difficulty  in  respiration.    Dry 
cougli. 

Difficulty  in  r^-spiration.    Dry 
cough. 


Died. 

April  14. 


Sacrificed. 
.June  19. 


Sacrificed, 
June  19. 


Died, 
April  2.S. 


Sacrificed. 
.June  19. 


Saoriliced, 
June  19. 


Died, 
June  2. 


Sacrificed, 
June  m. 


Died, 
.lune  2. 


Died. 
June  1. 


Duration  of 
experiment 


14  days. 


Stricture   of  trachea.     Lungs 
OK. 


ti3  days.        I  .Slight  stricture  on  left  side  of 
trachea.     Lungs  OK. 

02  days.  Transplant  fine.     Lungs  OK. 


4  days.  Breaking  down  of  transplant;  tj 

bronchitis;  pn'eumonia.  ' 


54  days.  Transplant  perfect.  Lungs  OK. 


24  days.  Stricture    of    trachea.     Lungs 

OK. 


25  days.  Stricture   of   trachea.      Lung 

OK. 

36  days.  Transplant  fine.     Lungs  OK. 

8  days.  Stricture. 

7  days.  Stricture. 


the  point  where  the  incision  had  been  made.  The  anastomosis 
was  formed  by  the  tissues  of  the  different  layers  themselves  and 
not  by  connective  tissue.  There  was  no  scarring  or  infiltration 
with  lime  salts.  There  was  no  reaction  in  the  tissues  except 
for  a  beginning  giant-cell  development  about  the  sutures  which 
took  place  for  the  purpose  of  absorbing  the  silk.  The  cartilage 
of  the  transplant  stained  the  same  and,  as  nearly  as  one  could 
tell,  resembled  that  of  tlie  untransplanted  portion  of  the 
trachea.  No  bacilli  nor  cocci  could  be  seen  anywhere  in  the 
sections. 

A  fourth  case  (C^)  had  a  slight  dry  cougli  for  a  few  days 
after  operation,  which  cleared  up.  Otherwise,  dog  (C,)  seemed 
healthy  and  normal  and  when  sacrificed  G3  days  after  opera- 
tion, the  trachea  looked  to  be  in  good  condition  except  for  a 


in  the  histological  sections:  (fi)  that  i.*o-traelieal  transplants 
resulted  in  stenosis. 

Furthermore,  one  might  offer  an  explanation  or  possible 
interpretation  of  several  facts  which  became  evident  in  the 
course  of  these  experiments.  In  the  first  place,  tlie  stricture 
of  the  trachea  that  resulted  in  the  unsuccessful  cases  was 
probably  due  to  the  low-grade  infection  that  was  not  sufficiently 
virulent  to  cause  the  skin  wounds  to  break  down  or  to  infect 
the  lungs.  The  organisms  might  have  gotten  into  the  trachea 
Vith  the  air  while  the  animals  breathed  through  the  tracheot- 
omy wound  at  the  site  of  operation.  A  second  point  that  per- 
haps might  be  mentioned  was  that  the  infection  which  appeared 
in  the  one  tube  containing  the  ]iiece  of  lymph  gland,  during 
the  study  of  the  sterility  of  the  trachea,  emphasized  the  point 
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that  lymphatic  vessels  and  glands  which  must  be  cut  across  in 
a  clean  wound  sliould  receive  careful  sterilization  either  with 
the  cautery  or  by  carbolic-alcohol  technique,  Just  as  any  other 
infected  material.  This  would  be  especially  true  in  a  case  where 
the  o-lanJs  and  vessels  drained  regions  that  were  known  to  be 
badly  exposed  to  infection.  Such  techniqiie  would  only  require 
a  more  accurate  knowledge  of  the  Ijinphatic  structures  and 
their  drainage,  and  cutting  these  infected  lymphatic  vessels 
and  glands  might  explain  some  of  the  unexpected  infections 
wliieh  develop  in  clean  wounds. 

I  wish  to  acknowledge  the  help  of  Dr.  Joseph  Lawrence,  of 
the  Bacteriological  Department  of  the  Johns  Hopkins  Univer- 
sity, in  making  the  tracheal  cultures. 
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EXPERIMENTS  IN  THE  ARTIFICIAL  PRODUCTION  OF  AMYLOID 

By  K.  Htbose 
{,From  the  Department  of  Pathologjf  of  The  Johns  Hopkins  University) 


\  /  xplanations  of  the  arterial  hypertension  that 

iritis  are  veni-  unsatisfactory,  the  fact  that 
amv...:,i  ,;iM;is<-  of  the  kidney  is  almost  always  without  eSecx 
upon  the  blood  pressure  and  without  an  accompanying  hyper- 
trophy of  the  heart  is  one  of  great  interest. 

At  the  suggestion  of  Drs.  Welch  and  Wintemitz,  the  : 
lowing  experiments  were  imdertaken  with  the  object  of 
dneing  amyloid  artificially  in  the  kidneys  of  animals,  in  .  : 
to  determine  whether  it  is  really  true  that  amyloid  kidtc. ? 
are  unassociated  with  high  blood  pressure  and  to  study  the  "  j 
effects  of  vasoconstrictor  and  vasodilator  influences  in  ?- 
animals.     The  experiments  failed  of  their  object,  how 
inasmuch  as  it  was  found  impossible  to  produce  amyloiu 
any  of  the  methods  employed.    Nevertheless,  the  publication     | 
of  a  brief  summary  of  the  work  seems  justified  be<:-au>e    - 
shows  that,  even  when  the  methods  described  by  other  wr 
are  faitlifully  followed  over  long  periods,  amyloid  may  i.-.i      [ 
to  appear,  a  fact  which  would  suggest  that  its  oc-c^sional 
development  must  be  regarded  as  either  accidental  or  due  to 
some  factor  not  definitely  recognized. 

Notwithstanding  the  prolonged  efforts  of  many  ••  ■    ^-  ^ 
tors  in  past  years,  there  is  no  recognized  way  in  whi. 
can  be  uniformly  produced  in  the  animal  botly. 

Positive  results  have  beeh  obtained  in  the  rabbit,  dog,  mouse, 
horse  and  hen  by  the  following:    In  the  rabbit,  by  Bir  ' 
Hirschfelil,  Bouehard-Charrin,  Condorelli-Mangeri.  Kraw; 
Maximow,  Davidsohn,  Lubarsch,  Xowak,  Sczegolew,  Eauu  :- 
sehek.  Schepilewskv-  and  Dantschakow.    In  the  dog  by  Czemy 
and  Lubarsch.     T     -  •'  by  Davidsohn  and  F— ■         ^■ 

the  Aorsff  by  Ze:  -.d  Peare*.  Lewis,  Sch. 

and  Markus.    In  tiK-  i^'n  i'\  Krawkow.  Maximow.  I'in  ;•;?•■;;.; 
and  Xowak. 

^'  .  results  were  obtained  in  experiments  with  the      ' 

an :  with  the  guinea-pig  by  Gianturco,  David> 
Lurtiir-  a  and  Tarehetti :  with  the  dore  and  frog  by  Kraw 

In  order  to  produce  amyloid,  all  of  the  investigators 
injections  of  var      -   -   '    ".nc-es  into  the  animal.     The  >!.■ 
stances  which  j  oid  are  as  foUows: 


Staphylococcus   a^treus    (Condorelli,    ilangeri,    Krawkow. 

Maximow,  Lubarsch,  Xowak,  Davidsohn,  Sczegolew,  Raubit- 

sohek,   Dantschakow),   B.   pyocyaneus    (Bouchard,   Charrin. 

Krawkow.  Xowak,  Michailowitsch),  B.  coU  (Xowak,  Baily). 

P.     termo     (Condorelli,    ilangeri),    Friedldnders    bacillus 

Frank),  Gonococcu.? (Davidsohn),  J5.  <uiprcu/osi^( Bouchard. 

rrin).  B.  dysenteri<e  (Marktis),  B.  pesti^  ( Schoukewitsch ) , 

refactive  bacteria  (Sowak), Fresh  and  sterile  pus,  (Birch- 

.iimiifeld,  X'owak).  Oil  of  fHr/jen/iiie   (Czerny,"Enbarsch. 

Xowak.  Sczegolew),  Various  ferments  (Schepilewskv),  Di/>7<- 

''■Tia  toxin  (Zenoni,  Pease,  Pearce,  Lewis). 

the  streptococcus  (Davidsohn,  Lubarsch),  pneumococcu.< 
, Lubarsch),  tetanus  toxin  (Pease,  Pearce),  tuberculin  (Xo- 
wak). croton  oil  (Xowak)  and  silver  nitrate  (Krawkow)  were 
"'^  used,  but  gave  n^ative  results. 

Not  all  of  these  substances  were  used  for  any  one  animal. 
L.ut  c-ertain  ones  for  certain  animals,  as  follows: 

Rabbit:  Pus,  B.  pyocyaneus,  B.  tuberculosis.  Staphylococ- 
cus aureus,  B.  c-oli,  oil  of  turpentine,  ferments,  sterile  filtrate 
of  B.  pyocyaneus.  Dog:  Oil  of  turpentine.  Mouse:  Staphy- 
I.  ,^  .  „,^..,;^  gonococeus,  Friedlanders  bacillus.  Horse: 
xin,  B.  dysenteri*,  B.  pestis.  Hen:  Staphy- 
in^.nK-  o^wius:  B.  pyocyaneus.  sterile  filtrate  of  Staphylococ- 
cus aureus  and  B.  coli,  putrefied  bouillon,  pus,  sterile  ptvs, 
"■'.  of  turpentine. 

Some  substances  produced  amyloid  in  certain  animals  and 

uoi  in  others.     For  instance.  Staphyloc-occus  aureus  gave  a 

negative  i^ult  in  the  dog.  guinea-pig.  cat.  dove  and  frog 

Krawkow,   Davidsohn.  Lubarsth,    Petrone,   Tarehetti)  :   B. 

waneus  and  cholera  bacillus  in  the  hen  (Krawkow)  :  the 

rv.leil  B.  pyocyaneus  and  FrietUanders  bacillus  in  the  guiD«»- 

pig  (Lubarsch);  oil  of  turpentine  in  the  guinea-pig  <Tar- 

hotti) ;  putrefied  bouillon  and  sterile  ptis  in  the  raW»it  (Xo- 

;ik) :  B.  coli  in  the  hen  (Xowak)  :  and  sterile  filtrates  from 

Iture  of  Staphylococcus  aureus  in  the  rabbit  (Krawkow). 

lertain  investigators  have  obtained  absolutely  negative  rc- 

^ults  witli  the  same  animals  and  substances  which  had  shown 

positive  results  in  the  hands  of  previous  experimenters.    For 
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instance,  Staphylococcus  aureus  failed  to  produce  amyloid  in 
the  rabbit  (Petrone,  Tarchetti) ;  living  B.  pyocyaneus  and 
B.  coli  in  the  rabbit  (Nowak)  ;  suppuration  in  the  rabbit 
(Gianturco) ;  B.  dysenteria;  in  the  horse  (Pease,  Pearce)  ;  oil 
of  turpentine  in  the  dog  (Krawkow). 

It  may  be  seen  from  the  foregoing  that  although  many  dif- 
ferent substances  have  been  injected  over  long  periods  into 
several  different  types  of  animal,  no  constant  success  has 
attended  upon  these  experiments.  In  this  study,  animals  were 
chosen  from  the  list  of  those  already  used  with  success,  vfhich 
were  suitable  for  the  study  of  the  blood  pressure,  and  the 
methods  of  injection  employed  were  those  that  had  been  most 
frequently  successful.  Goats,  dogs  and  rabbits  were  used, 
Staphylococcus  being  injected  into  the  rabbits  and  goats  and 
oil  of  turpentine  into  the  dogs.  The  use  of  Staphylococcus 
aureus  was  based  on  Krawkow's  method,  and  cultures  in  bouil- 
lon, from  three  to  seven  days  old,  were  injected  under  the 
skin  of  the  back,  twice  a  week,  in  increasing  doses  starting 
with  0.3  or  0.5  c.  c.  New  strains  of  Staphylococcus  were  used 
whenever  they  could  be  obtained  from  human  autopsies  or 
elsewhere.  Instead  of  the  living  cultures  given  subcutane- 
ously,  killed  cultures  of  Staphylococcus  aureus  were  injected 
intravenously  into  a  number  of  rabbits.  The  48-hour  bouillon 
culture  was  killed  by  heating  in  a  water-bath  at  G0-G2°  t'. 
for  20  minutes,  and  injections  were  made  twice  a  week  in 
increasing  doses.  The  method  of  using  turpentine  in  the  dogs 
was  based  upon  that  of  Lubarsch.  Beginning  with  doses  of 
0.5  c.  c,  it  was  injected  subcutaneously  into  the  back  of  the 
dog,  the  dose  being  increased  gradually  and  marked  suppura- 
tion maintained. 

The  experiments  were  as  follows : 

I.  Three  goats  injected  with  living  cultures  of  Staphylococcus 
aureus  over  periods  of  225,  245  and  253  days  received  respectively 
629,  719  and  819  c.  c.  of  the  culture.  At  autopsy  they  showed  no 
amyloid  in  any  of  their  organs. 

II.  Six  dogs  received  subcutaneous  injections  of  turpentine  twice 
weekly  in  doses  increasing  from  0.5  to  4  c.  c.  over  periods  which 


varied  from  16  to  272  days.  The  total  amounts  of  turpentine 
received  by  the  dogs  which  lived  a  long  time  were  44  c.  c.  during 
165  days;  72  c.  c.  during  189  days  and  94.5  c.  c.  in  one  dog  that 
lived  272  days.  Although  suppuration  was  continuous  and  some 
of  the  dogs  showed  albuminuria  and  casts,  the  autopsy  revealed 
no  trace  of  amyloid  in  any  of  the  organs  in  any  case. 

III.  Thirty  rabbits  received  subcutaneous  injections  of  bouillon 
cultures  of  living  Staphylococcus  aureus  twice  a  week  in  doses 
beginning  with  0.3  c.  c,  but  increased  gradually  until  doses  of 
20-25  c.  c.  were  being  given  in  many  cases.  The  rabbits  lived  for 
different  lengths  of  time  after  the  beginning  of  the  experiment 
but  some  survived  large  doses  for  90-173  days,  receiving  a  total, 
in  some  cases,  of  as  much  as  370  c.  c.  of  the  culture.  A  few  showed 
albuminuria  but  not  one  developed  a  trace  of  amyloid  in  the 
organs  which  were  thoroughly  studied  at  autopsy  in  each  case. 

IV.  Twelve  rabbits  were  similarly  treated  with  intravenous 
injection  of  killed  Staphylococcus  aureus,  one  surviving  249  days 
and  receiving  441.8  c.  c.  of  the  suspension.  Others  survived  for 
periods  varying  from  23  to  173  days  and  received  corresponding 
doses  of  the  suspension.  Two  of  them  showed  albuminuria  but 
the  organs  at  autopsy  were,  in  every  case,  devoid  of  amyloid  and 
indeed  showed  little  departure  of  any  kind  from  the  normal. 

In  the  goats,  there  were  no  significant  changes  in  the  kidney 
except  that  in  one  case  there  was  a  certain  amount  of  epithelial 
necrosis  probably  associated  with  the  terminal  peritonitis.  In 
the  dogs  after  turpentine  injections  there  were  generally  no 
special  changes  in  the  kidneys,  although  some  showed  hyaline 
glomeruli,  epithelial  degeneration  and  infiltration  with  wan- 
dering cells. 

Similar  changes  were  found  in  the  kidneys  of  a  majority 
of  the  rabbits  and  some  presented  even  extensive  scarring. 
Albuminuria  and  casts  were  found  throughout  the  experiment 
in  many  cases.  Focal  necroses — abscesses  in  the  liver  and 
abscesses  in  the  spleen  and  lung — were  also  found. 

Changes  in  the  rabbits  treated  with  killed  staphylococci 
were  much  less  marked  than  in  those  treated  with  the  living 
organism  but  were  of  a  similar  character.  These  changes  are 
evidently  due  to  the  direct  action  of  the  injurious  agent 
employed  in  the  experiment,  since  the  animals  were  normal 


TABLE  I— GOAT 


Date 

Experiment 
No. 

Animal 
No. 

Staphy- 
lococcus 

Age  of 
culture 

No.  of 

c.  c. 
injected 

Dose  (in  c.  c.) 

Length  of  life 

after 
tirst  injection 

Length  of  life 

after 
last  injection 

Method  of 
injection 

Urinary  changes 

Amyloid 

1/28/16 

2/4/l« 

2/18/16 

I 
II 
III 

I 
2 
3 

Living 

3-7  daya 
3-7     " 
3-7     " 

719.0 
819.5 
029. 3 

0.5-32.0 
0.5-30.0 
0.5-30.0 

245  days 
253     " 
225     " 

1  day 
I     " 
1     " 

Subcutaneously 

Albuminuria  for  a  few  days 
Ne*g. 

Neg. 

TABLE  II— DOG 


Date 

Experiment 

No. 

Animal 
No. 

No.  Of  c.  c.  of 
turpentine 
injected 

Dose  (in  c.  c.) 

Length  of  life 

after 
first  injection 

Length  of  life 

after 
last  injection 

Method  of 
injection 

Urinary  changes 

Amyloid 

1/7/16 

IV 

1 

24.0 

1.0-4.0 

48  days 

1  day 

Subcutaneously 

Neg. 

Neg. 

1/14/16 

V 

2 

18.5 

0,. 5-4.0 

.33      " 

1     " 

" 

Albuminuria,  casts 

" 

2/25/16 

VI 

3 

2.0 

0.5-1.0 

16      " 

4     " 

" 

Neg. 

" 

3/28/16 

VII 

4 

72.0 

0.5-4.0 

189      " 

2     " 

" 

" 

" 

4/27/16 

VIII 

5 

94.5 

0.5-4.0 

272      " 

2     " 

" 

Slight  albuminuria 

" 

7/13/16 

IX 

6 

44.0 

0.5-4.0 

165      " 

2     " 

" 

Albuminuria 

" 
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TABLE  III— EABBIT 


Date 


1/3/16 

1/19/16 

2/11/10 

3/8/16 

3/13/16 

4/11/16 

4/10/10 

6/19/16 

6/22/16 

8/9/16 

10/11/10 

10/13/16 

10/23/16 

11/3/16 

12/30/10 

1/22/17 

3/19/17 

3/19/17 

3/20/17 

3/19/17 

3/20/17 

3/20/17 

3/24/17 

3/24/17 

3/31/17 

5/1/17 

5/1/17 

5/5/17 

5/5/17 

5/5/17 


X 
XI 
XII 
XIII 
XIV 
XV 
XVI 
XX 
XXI 
XXIII 
XXIV 
XXV 
XXVI 
XXVIII 
XXIX 
XXX 
XXXV 
XXXVI 
XXXVII 
XXXVIII 
XXXIX 
XL 
XLI 
XLII 
XLI  1 1 
XLIV 
XLV 
XLVIII 
L 
LI 


16 

17 

26 

30 

31 

33 

36 

37 

44 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

64 

66 

67 


Living 


7  dayi 
7     " 
■7     " 
7     " 


a 

3 

3 

3 

3-7 

3 

3 

3 

3 
,3 
'3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Xo.  of 

injected 


26.1 
25.3 
41.8 
1.8 
70.3 
17.3 
153.3 
88.8 
1.35.8 
370.0 
98.8 
1.8 
4.0 
153.8 
3.3 
3.3 
224.3 
30.3 
102.0 
144.3 
12.3 
323.3 
23.3 
!57.3 
28,5 
158.5 
148,5 
15.5 
10.5 
21.8 


Dose  (in  c.  c.) 


0.3-(i.O 

0.3-5.0 

0.3-6.5 

0.3-1.0 

0.3-10.0 

0.3-5,0 

0.3-17.0 

0.3-10.0 

0.3-13.0 

0.3-20.0 

0.3-13.0 

0.3-1.0 

0.3-2,0 

0.3-15.0 

0.3-1.5 

0.3-1.5 

0.3-18.0 

0.3-7.0 

0.3-12.0 

0.3-15.0 

0.3-4.0 

0.3-25.0 

0.3-6.0 

0.3-10.0 

0, .5-7.0 

0.5-20.0 

0.5-18.0 

0.. 5-5.0 

0.5-4.0 

0.3-6.0 


Length  of  life 

after 
first  injection 


44  days 

41  " 

43  " 

10  " 

78  " 

40  " 

91  " 
08  " 

ill  " 

173  " 

92  " 


13 
13 
84 
33 
53 
07 
25 
lOH 
28 
42 
32 
60 
66 
18 
15 
29 


Length  of  life 

after- 
last  injection 


Method  of 
injection 


1  day 


Subcutaneously 


Urinary  changes 


Albuminuria,  casts 


Neg. 

Albuminuria 

Neg. 


Albuminuria,  casts 
Neg. 


Albuminuria 
Neg. 


Albuminuria 


Neg. 


•iliglit  albuminuria 
Neg. 


^eg. 


TABLE  IV— RABBIT 

Date 

Experiment 
No. 

Animal 
No. 

Staph.v- 
lococcufl 
aureus 

Age  of 
culture 

No.  of 
injected 

Dose  (in  c.c.) 

Length  of  life 

after 
first  injection 

Length  of  life 

after 
last  injection 

Method  of 
injection 

Urinary  changes 

Amyloid 

5/4/10 

XVII 

12 

Killed 

48  hours 

99.3 

0.3-13.0 

77  days 

2  days 

Intravenously 

Albuminuria 

Neg. 

5/26/16 

XVIII 

13 

" 

48     " 

441.8 

0.3-15.0 

249      " 

1    " 

" 

Neg. 

" 

5/20/10 

XIX 

14 

" 

48     " 

1.8 

0.3-1.0 

9      " 

2     " 

.. 

<. 

" 

H/4/16 

XXII 

20 

" 

48     " 

158.0 

0.5-14.0 

107      •' 

7     " 

.. 

>. 

" 

10/27/10 

XXVII 

35 

" 

48     " 

37.0 

0.3-8.0 

00     " 

1     •' 

" 

« 

<< 

1/31/17 

XXXI 

45 

" 

48     •• 

11.3 

0,5-3,0 

32      " 

1      " 

" 

« 

" 

1/31/17 

XXXII 

46 

" 

48     '■ 

20.3 

0.3-5.0 

41       " 

1     " 

" 

., 

" 

3/16/17 

XXXIII 

47 

" 

48     " 

131.3 

0.3-15.0 

73      " 

6     " 

Albuminuria 

" 

3/16/17 

XXXIV 

48 

" 

48     " 

150.3 

0.3-16.0 

77      " 

3     " 

" 

« 

" 

5/5/17 

XLVI 

02 

•' 

48     " 

10.8 

0.3-4.0 

23      " 

6      " 

.. 

Neg. 

" 

5/.5/17 

XLVII 

63 

'• 

48     " 

38.8 

0.3-8.0 

41      " 

3     " 

« 

<< 

" 

5/5/17 

XLIX 

64 

" 

48     " 

3.8 

0.3-2.0           12      " 

3     " 

" 

" 

" 
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iluring  the  early  sta.ux'K  of  the  experiment  and  only  later  began 
t(_i  show  allnniiiiiuria  and  easts. 

Other  antliors,  such  as  Xeisser  and  Wechsliero;,  Stoddard 
and  Woods,  and  Major,  have' also  found  lesions  in  the  kidney 
after  the  injection  of  cultures  or  filtrates  from  bouillon  cul- 
tures of  Staphylococcus  aureus.  Although  Jackson  and  Le 
Count  found  spontaneous  renal  lesions  in  11  out  of  50  rabbits, 
Major,  in  examining  a  large  number  of  normal  rabbits,  found 
that  none  of  them  showed  such  extensive  changes  as  in  thase 
sul)jected  to  the  staphylococcus  injections. 

Xo  conclusions  concerning  the  chief  point  of  this  problem 
can  l)e  reached  from  the  present  series  of  experiments,  since 
no  amyloid  degeneration  was  produced,  but  it  is  at  least  shown 
that  the  artificial  production  of  amyloid  is  very  difficult  and 
inconstant,  even  when  methods  are  employed  which  have  some- 
times been  successful.  Renal  lesions  are  produced,  it  is  true, 
but  it  appears  that  the  factor  responsil)le  for  the  production 
of  amyloid  is  as  yet  unrecognized. 

Ill  conclusion,  it  gives  me.  great  pleasure  to  extend  my 
thanks  to  Drs.  Welch  and  Winternitz  for  their  many  helpful 
suggestions  and  directions. 

1  also  wish  to  thank  Dr.  Bayne-Jones  for  the  sujujly  of 
bacteria,  and  Dr.  Dayton  for  help  in  the  arrangement  of 
instruments. 

Moreover,  I  take  pleasure  in  expressing  to  Dr.  Janewav 
and  Dr.  Hooker  my  sincere  appreciation  of  the  facilities 
afforded  by  them  and  directions  as  to  e.xamination  of  blood 
]iressure,  and  also  to  Dr.  Garrison  in  the  Surgeon  General's 
(.)f}ice  in  Washington  for  his  kindness  in  translating  some 
foreign  journals  for  me. 
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Representing    Work    Done    in    The   Johns    Hopkins    Hospital,    but 

Prepared   by 

THE    USE    OF   FREE   GRAFTS   OF   WHOLE-THICKNESS   SKIN 
FOR   THE    RELIEF   OF   CONTRACTURES' 

By  JoH-X  St.^ige  D.wis,  M,  D.,  F.  A.  C.  S.,  Baltimore,  Md. 

(Abstract  from  Surg.,  Gynec.  and  Obst.,  1917) 

■  The  contractures  considered  are  those  following  burns,  in- 
juries and  infections,  in  which  the  skin  and  often  the  subcu- 
taneous tissue  has  been  completely  destroyed.  JIany  methods 
have  been  suggested  and  tried  for'their  relief. 

The  use  of  pedunculated  flaps  is  especially  valuable  when  a 
pad  of  fat  is  required  in  addition  to  the  whole  thickness  of  the 
skin,  but  this  method  can  be  used  only  in  selected  cases.  The 
small  thin  grafts  of  Reverdin  and  the  larger  grafts  of  Ollier- 
Thiersch  are  not,  as  a  rule,  effective,  especially  in  exposed  posi- 
tions, both  on  account  of  the  danger  of  recontraction  under  the 
graft  and  also  because  of  the  instability  of  the  result.  The 
large  graft  of  whole  thickness  furnishes  a  .solution  of  the  jirob- 
Wm  which  I  have  found  most  satisfactorv. 


'  Read  before  the  Southern  Surgical  Association,  December,  1916. 


Published    or   to    be    Published    Elsewhere    than    in    the    Bulletin, 
the  Authors. 

Techxic.  Preparation  of  the  Area  to  Beceive  the  Graft. — 
All  of  the  scar  tissue  should  be  excised,  if  this  can  be  done  with 
safety,  but  in  many  instances  the  entire  part  is  covered  with 
scar  and  in  these  only  the  contracture  should  be  entirely  ex- 
cised, while  the  movable  sear  tissue  beyond  should  be  utilized. 

It  is  of  the  utmost  importance  that  the  raw  surface  on  which 
the  graft  is  placed  be  perfectly  dry.  If  the  graft  is  placed  on 
an  oozing  wound,  the  chances  are  that  a  blood  clot  will  form 
beneath  it,  and  this  will  often  seriously  interfere  with  its  new 
blood  supply. 

Whole-thickness  grafts  may  also  be  succes.sfully  placed  on 
undisturbed  healthy  granulations  wbicii  are  level  with  the  skin 
edges. 

Cutting  and  Placing  the  Graft. — JIark  out  lightly  with  a 
scalpel  on  the  skin  an  elongated  ellipse,  bearing  in  mind  that 
the  edges  of  the  wound  caused  by  removal  of  the  graft  should 
be  appro-ximated  with  but  little  tension.  Remove  the  skin  with 
the  underlying  fat  down  to  the  fascia  or  aponeurosis  covering 
the  muscle.     .As  soon  as  the  scalpel  has  penetrated  the  subcu- 
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taneous  fat  the  skin  immediately  shrinks  about  two-thirds  of  its 
original  size  transversely,  and  a  little  less  in  its  length,  and 
this  shrinkage  must  be  planned  for.  Wrap  the  graft  in  dry 
gauze  until  the  wound  from  which  it  is  taken  is  sutured  and 
dressed.  Then  trim  off  all  the  fat  from  the  graft  with  curved 
scissors.  Perforate  the  graft  in  several  places  to  allow  the 
escape  of  any  blood  or  secretions  which  may  collect.  Fit  tlie 
graft  into  the  defect,  either  in  one  piece  or  in  several  pieces, 
depending  on  the  shape  of  the  wound.  If  one  piece  can  be 
used,  it  is  advisable  to  secure  it  without  tension  by  four  cardinal 
sutures.  In  some  instances  a  continuous  horse-hair  suture  is 
used  to  fill  in  between  the  cardinal  sutures,  and  in  others  a 
few  interrupted  sutures.  Occasionally  no  sutures  are  used,  as 
the  graft  adheres  closely  to  the  dry  wound,  but  in  these 
instances  the  graft  should  be  secured  by  means  of  rubberized 
mesh.  A  slight  even  pressure  should  be  exerted  on  the  graft 
to  hold  it  firmly  against  its  base,  but  too  much  pressure  should 
be  avoided,  as  it  interferes  with  the  vitality  of  the  graft.  Tlic 
graft  should  be  handled  as  little  as  possible. 

I  consider  it  essential  that  the  wound  from  which  the  graft 
is  taken  should  be  closed  at  once.  It  is  better  to  have  the  graft 
too  large  than  too  small.  It  is  desirable  to  fill  a  defect  with  n 
single  piece  of  skin,  as  there  are  fewer  resulting  scars,  but  this 
is  often  impossible. 

Dressings. — Silver  foil;  dry  gauze;  moist  salt  gauze  wliieh 

is  kept  wet,  or  which  is  allowed  to  dry  out,  are  all  excellent 

•dressings.    Another  dressing  which  I  have  found  useful  is  a 

flexible  paraffin  mixture  used  by  Carrel  for  another  purpose. 

In  children  under  10  years  of  age,  I  find  that  it  is  always 
advisable  to  put  tlic  part  up  in  a  plaster  cast.  If  tlierc  are  no 
contraindications  I  ihi  not  disturli  this  cast  (or  at  least  three 
weeks. 

Aneslkelic. — A  general  anesthetic  is  usually  necessary  in 
order  to  remove  the  contracture  and  to  prepare  the  wound  foi' 
the  graft,  but  whole-thickness  grafts  may  be  easily  secured  and 
successfully  transplanted  with  the  use  of  a  local  anesthetic. 

Iso-  and  Zoo-Grafts. — There  is  much  difference  of  opinion 
as  to  the  advisability  of  utilizing  iso-grafts,  but  I  feel  con- 
vinced that,  when  it  is  not  possible  to  utilize  auto-grafts, 
iso-grafts  are  well  worth  trying. 

Many  successes  have  been  reported  following  the  use  of  zoo- 
grafts.  My  own  experience  is  that  these  grafts  take  readily 
and  receive  their  blood  supply  as  promptly  as  ordinary  grafts, 
but  eventually  they  disappear. 

Bemarl's. — Contractures  are  more  likely  to  follow  in  those 
cases  which  heal  by  granulation.  They  are  much  less  likely  to 
occur  in  cases  where  the  healing  is  properly  assisted  by  skin 
grafting,  or  by  plastic  o])eratioii. 

When  contracture  of  an  eyelid  is  dealt  with,  it  is  .seldom 
possible  to  remove  all  the  scar,  but  all  tension  can  be  relieved. 
It  is  advisable  to  markedly  over-correct  in  relieving  these  de- 
formities, as  the  subsequent  shrinkage  of  the  scar,  and  wrink- 
ling and  folding  of  the  skin  in  this  situation  have  to  be  taken 
into  consideration. 


A  graft  of  whole  thicknesss  may  be  placed  successfully  in 
the  midst  of  movable  scar  tissue,  and  accomplish  its  purpose. 

Gentle  massage  of  the  grafted  area  should  be  started  several 
weeks  after  operation,  and  the  manipulation  graduallv  m- 
creased  until  the  graft  moves  freely  with  the  surrounding  skin. 

The  operative  procedure  in  securing  thick  grafts  is  undoubt- 
edly much  greater  than  in  securing  thin  grafts,  and  occasionally 
the  after-care  is  difficult  and  tedious,  but  the  healing  following 
a  successful  whole-thickness  graft  is  as  stable,  firm  and  pliable 
as  the  original  skin. 

Contractures  causing  complete  or  partial  loss  of  function, 
and  accompanied  by  hideous  and  crippling  deformities,  may  be 
relieved  by  the  use  of  free  grafts  of  whole-thickness  skin,  and 
the  part  restored  to  its  former  usefulness. 

A    RACK    FOR    FACILITATING   THE    HANDLING    OF 
SMALL  DEEP  SKIN  GRAFTS 

By  John   Staige  Davis,  M,  D.,  F.  A.  C.  S.,  Baltimore,  Md. 

(Published  in  the  Jour.  Amer.  Med.  Assoc,  1917) 

The  appliance,  is  used  for  facilitating  the  handling  of  small 
deep  skin  grafts.  When  two  or  more  men  are  working  on  a 
large  wound,  the  grafts  are  often  cut  faster  than  they  can  be 
applied,  and  there  may  be  no  convenient  way  of  stacking  the 
artery  clamps  holding  needles  and  grafts.  In  consequence  an 
instrument  is  often  upset  or  slips;  the  graft  is  brushed  off, 
and  is  lost  or  else  much  time  is  wasted  in  trying  to  pick  it 
up.  In  order  to  eliminate  this  inconvenience,  I  have  devised 
a  slotted  metal  rack  to  hold  the  clamps. 

The  rack  is  made  of  18-gauge  sheet  copper,  which  is  bent 
so  that  the  end  view  shows  the  form  of  a  tra]3ezixun.  The 
longest  side  of  this  figure  is  used  as  the  base,  and  to  facilitate 
clean.sing  is  o])en,  except  for  three  strips  which  are  necessary 
to  brace  it.  Tlie  12  slots  are  made  on  the  side  opj)Osite  the 
base  and  each  is  wide  enough  to  admit  the  ordinary  Halsted 
artery  clamp. 

The  measurements  of  the  rack  are  as  follows :  Base,  9  cm. 
long.  Surface  carrying  slots,  6.5  cm.  long.  Sides,  5.5  and 
6.5  cm.  long.     The  full  length  of  the  rack  is  15  cm. 

The  rack  can  be  used  with  great  comfort  when  one  man  is 
cutting  and  also  placing  the  grafts.  The  13  slots  are  filled 
and  the  rack  is  then  moved  close  to  the  wound  to  be  grafted, 
and  all  the  grafts  are  then  applied,  the  maneuver  being  repeated 
as  often  as  necessary.  It  can  readily  be  seen  that  an  enonnous 
amoinit  of  labor  is  thus  saved,  since  witho\it  this  frame  each 
iiraft  would  have  to  be  placed  on  the  wound  as  it  was  cut. 

1  f  more  space  is  desired,  a  longer  rack  or  two  racks  could  be 
used. 

^\'llen  a  large  wound  is  being  grafted  with  small  deep  grofts. 
the  method  of  procedure  is  as  follows:  The  rack,  with  its 
highest  side  towards  the  operator,  is  placed  in  a  convenient 
position.  Then,  as  the  grafts  are  cut,  the  clamps  are  droi)ped 
into  the  slots,  and  when  the  cutting  is  faster  than  the  placing, 
the  clamps  are  moved  along  progressively  towards  the  placer, 
l,v  the  nurse,  so  lliat  those  grafts  first  cut  will  be  apjilied  first. 
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THE    INTERRELATION    OF  THE    SURVIVING    HEART   AND 
PANCREAS  OF  THE   DOG  IN  SUGAR   METABOLISM- 
SECOND  PAPER 

By  ADiroxT  H.  Clark 

(From  the  Department  of  Pathology,  Johns  Hopkins  Hospital  and 
University) 

(To  appear  in  full  in  the  Journal  of  Experimental  Medicine) 

1.  When  a  sterile,  oxygenated  Locke's  solution,  containing 
dextrose  in  physiological  concentrations,  is  perfused  asejotically 
tlirough  the  pancreas  of  a  dog,  the  optical  rotation  of  the  per- 
fusate is  diminished  but  there  is  no  change  in  the  reducing 
properties.  An  osazone  with  a  lower  melting  point  than  glu- 
cosazone  can  be  obtained  from  the  perfusate.  Hydrolysis  of 
the  perfusate  tends  not  only  to  restore  the  original  rotation  but 
also  yields  an  osazone  with  the  same  melting  point  as  glu- 
cosazone.  These  changes  take  place  also  if  dextrose  is  added  to 
a  pancreatic  perfusate  and  the  mixture  subsequently  allowed 
to  incubate.  An  extract  of  a  portion  of  tlie  same  pancreas 
does  not  bring  about  these  changes.  With  a  Locke's  solution 
containing  levulose,  however,  neither  the  optical  rotation  nor 
the  reducing  properties  are  altered  by  perfusion  through  the 
pancreas.  A  Locke's  solution  which  contains  both  dextrose 
and  levulose,  and  is  therefore  balanced  in  its  rotation  between 
the  two  sugars,  when  perfused  through  a  pancreas,  shows 
a  displacement  of  the  balance  to  the  left.  The  reducing  prop- 
erties of  such  a  perfusate  remain  rmchanged  and  hydrolysis, 
again,  increases  the  positive  rotation.  The  spleen  perfused 
with  the  same  balanced  solution  shows  neither  a  shift  in  the 
optical  rotation  nor  a  diminished  reducing  power.  The  pre- 
ceding facts  can  be  accounted  for  only  by  a  specific  action  of 
the  pancreas  on  dextrose. 

2.  When  a  living  dog's  heart  is  perfused  aseptically  with 
physiological  concentrations  of  dextrose  or  levulose  in  oxy- 
genated Locke's  solutions  and  the  final  perfusates  hydrolized. 
there  is  no  increase  on  hydrolysis  in  the  amoimt  of  reduction, 
nor  any  significant  change  in  the  optical  rotation.  A  similar 
negative  effect  is  obtained  when  a  pancreatic  perfusate  con- 
taining levulose  is  circulated  through  an  actively  l)eating  heart. 
It  is  only  when  a  pancreatic  perfusate  containing  dextrose  is 
fed  to  a  heart  that  a  perfusate  is  obtained,  which  on  hydrolysis 
gives  a  definite  increase  both  in  reduction  and  in  optical  rota- 
tipn.  The  change  in  rotation  is  additional  to  the  preliminary 
effect  of  the  pancreas,  and  the  increased  reduction  on  hydrolysis 
is  evidence  that  the  change  produced  by  a  pancreas  alone  is 
qualitatively  different  from  tliat  produced  by  the  combined 
action  of  the  heart  and  pancreas. 

When  a  balanced  Locke's  solution  of  dextrose  and  levulose 
is  perfused  through  a  heart  alone  there  is  a  definite  utilization 
of  sugar  as  shown  by  the  diminished  reduction,  but  the  optical 
rotation  is  only  slightly  shifted,  if  at  all,  to  the  left.  This 
shows  that  both  sugars  have  been  used.  Hydrolysis  of  the 
perfusate,  also,  gives  no  material  change  in  its  reducing  prop- 
erties or  rotation.  Such  a  balanced  Locke's  solution,  however, 
tinder  the  combined  action  of  the  pancreas  and  heart,  after 
correction  for  the  preliminary  change  of  rotation  due  to  the 
pancreas,  gives  a  striking  and  marked  displacement  of  the  rota- 


tion to  the  left,  indicating  that  the  selective  utilization  of 
dextrose  has  been  greatly  accelerated.  Hydrolysis,  also,  gives 
a  partial  restoration  of  the  original  balance  in  rotation. 

Further  evidence  for  the  specific  relation  which  the  com- 
bined pancreas  and  heart  have  for  dextrose  is  obtained  from 
the  action  of  bromine  on  Locke's  solutions  containing  both 
dextrose  and  levulose,  which  have  been  perfused  through  the 
heart  alone  and  through  both  the  pancreas  and  the  heart.  If 
the  dextrose  is  removed  from  the  perfusate  by  destructive  action 
of  bromine,  the  heart  taken  alone  is  found  to  have  used  a  con- 
siderable amount  of  levulose,  whereas  the  heart  and  pancreas 
together  select  the  dextrose,  leaving  the  levulose  fraction  prac- 
tically mi  touched. 

Finally,  the  heart,  perfused  with  dextrose,  does  not  lower 
the  melting  point  of  osazone  obtained  from  the  final  perfusate, 
whereas  an  osazone  from  a  pancreas  perfusate  or  heart  pancreas 
perfusate  has  a  distinctly  lowered  melting  point.  After  hy- 
drolysis of  the  perfusates,  however,  the  melting  points  of  the 
osazones  correspond  to  that  of  glucosazone. 

The  explanation  wliich  at  present  seems  to  be  most  consistent 
with  these  facts  and  with  those  brought  out  in  my  previous 
work  would  seem  to  be  as  follows:  The  pancreas  supplies  to 
a  perfusate  some  enzyme  or  enzymes  which  have  a  specific 
action  on  dextrose  as  compared  to  levulose,  changing  a  certain 
portion  of  the  dextrose  to  a  simple  form  of  polysaccharide. 
This  polysaccharide  has  both  a  lower  optical  rotation,  and  a 
lower  melting  point  of  its  osazone  than  dextrose.  I  should 
regard  this  sugar  complex  as  either  relatively  unstable,  being 
hydrolized  during  the  reduction  determination,  or  as  having 
the  same  reducing  properties  as  dextrose.  When,  however,  the 
pancreatic  perfusate  is  circulated  through  a  living  heart  tlie 
optical  rotation  not  only  continues  to  diminish  but  a  new 
change  occtirs.  The  reducing  properties  of  the  perfusate  are 
now  altered.  Thus  the  effect  of  the  heart  seems  to  be  the  piro- 
duction  of  a  change  additional  to  that  caused  by  the  pancreas. 
The  most  probable  explanation  would  seem  to  be  a  further 
polymerization  of  the  sugar  in  the  presence  of  the  living  heart 
to  a  more  stable  form  with  a  diminished  power  of  reduction. 

From  the  experiments  here  reported,  it  cannot  be  deter- 
mined whether  the  specific  sensitization  of  the  heart  for  dex- 
trose is  dependent  merely  upon  the  preliminary  change  in  the 
sugar  produced  by  the  pancreas.  It  seems  quite  probable  that 
the  action  of  the  pancreatic  enzyme  does  not  cease  with  a 
simple  polymerization  but  that  it  initiates  a  number  of  changes, 
the  subsequent  steps  of  which  are  dependent  upon  the  inter- 
relation of  the  enzyme  with  the  living  heart.  So  far  as  the 
heart  alone  is  concerned,  there  is  a  similarity  in  its  action  to 
that  of  an  eviscerated  diabetic  animal  as  described  by  Maeleod 
and  Pearce.  In  both  there  is  a  certain  apparent  utilization  of 
dextrose,  but  for  the  isolated  heart,  at  least,  this  utilization 
is  non-specific,  for  it  occurs  almost  equally  well  with  levulose. 
In  both,  however,  there  is  a  certain  fundamental  incomplete- 
ness in  the  the  power  to  utilize  sugar.  With  the  heart,  by 
supplying  a  pancreatic  perfusate,  a  highly  specific  relation  is 
established  between  it  and  the  circulating  dextrose,  which  not 
only  causes  an  immediate  and  rapid  utilization  of  dextrose,  but 
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also  brings  about  a  certain  condensation  of  dextrose  which  can 
be  initiated  by  tlie  pancreas  alone. 

This  specific  interrelation  of  the  pancreas  and  heart  to  dex- 
trose suggests  that  in  normal  sugar  metabolism  this  pancreatic 
enzyme,  or  enzymes,  may  be  necessary;  that  certain -stages  of 
synthesis  and  polymerization  may  he  of  importance  as  inter- 
mediate steps  in  carbohydrate  utilization  :  and  that  when  there 
is  an  insufTiciency  of  tlie  pancreatic  function,  though  the  body 
tissues  are  supplied  with  an  abundance  of  dextrose  which  can 
1)0  burned  to  a  certain  extent,  yet  the  essential  steps,  by  which 
dextrose  is  pr('])nr('il  for  nnrninl  utiliziitioii,  cannot  take  place. 

A    NEW    METHOD    FOR    MAKING    WASSERMANN 
ANTIGENS  FROM   NORMAL  HEART  TISSUE 

By  Ct.ahexce  A.  Neymax.n  and  Leslie  T.  Gagkii 
(Abstract  from  Journal  of  Immunology,  October,  1917) 

After  describing  the  methods  in  use  for  tlie  production  and 
tibration  of  Wassermann  antigens,  and  giving  an  account  of 
tlieir  investigations  of  the  various  lijwids  of  beef's  heart  which 
were  pi-e]iarc<l  according  to  Ei'lantlsen's  mctliod,  the  authors 
say : 

"The  dianiiiionionophosphatidcs  which  comprise  over  half 
by  weiglit  of  the  .secondary  alcohol  soluble  lipoids,  have  an 
extremely  high  antigenic  value  as  well  as  a  low  anticomplemen- 
tary and  hemolytic  titrc.  Therefore  it  is  with  this  group  that 
we  are  primarily  concerned  in  making  a  good  Wassennaiui 
antigen. 

"Considering  these  I'acts  and  using  the  knowledge  gained 
we  propose  the  following  methods  for  making  antigens: 

"  Take  a  normal  beef  heart  and  remove  all  the  endo-  and 
pericardium,  larger  blood  vessels  and  fat.  Grind  the  heart 
muscle  very  fine  and  spread  it  in  a  thin  layer  on  glass  plates. 
Dry  by  means  of  an  electric  fan  for  21  hours,  turning  the  layer 
of  tissue  after  12  hours.  A  parcbnunit-like  dry  sheet  of  tissue 
results.  Break  this  up  and  grind  it  again,  thus  producing  a 
line  dry  powder.  I'lit  this  in  bags  and  dry  in  an  incubator 
at  37°  C.  for  scvei-al  days.  Extract  with  ether  in  a  Sohxlet 
apparatus  for  12  hours,  or  in  an  ordinai-y  wide-mouthed  bottle 
at  room  temperature  live  or  six  times  until  the  supernatiint 
ether  is  no  longer  colored  yellow.  The  l.itter  procedure  takes 
from  8  to  10  days.  The  ether  should  cover  the  muscle  pow-der 
to  a  dei)th  of  I'lum  3  to  3  inches.  Dry  the  j)owder  by 
spreading  it  out  on  a  sheet  of  paper  for  .several  hours.  Now 
extract  the  powder  with  absolute  or  Do  per  cent  alcohol  for  10 
days.  The  alcohol  should  cover  the  ])owder  to  a  depth  of  half 
an  inch  and  it  will  gradually  assume  a  light  yellow  color. 
Titrate  the  antigen  thus  obtained.  Extract  the  powder  a 
second  time  with  alcohol  for  11  days.     Titrate  this  antigen. 

"  Both  extracts  will. prove  to  be  good  plain  extracts.  Some- 
times the  second  will  be  better  than  the  first,  for  the  dianii- 
nomonoi)hosphatides  .seem  to  go  into  solution  after  sonu^  of  the 
other  groups  of  the  secondary  alcohol  extract  have  been  dis- 
solved out. 

"  In  order  to  ])roduce  an  acetone  insoluble  extract  the  ])lain 
extracts  are  united,  evaporated  to  dryness  at  room  temperature 
liv  means  of  a  fan  and  treated  with  an  excess  of  ether,     'i'lie 


ether-soluble  portion  is  filtered  off,  allowed  to  evaporate,  treated 
with  an  excess  of  acetone  and  the  sticky  brown  residue  is 
finally  dissolved  in  a  minimum  quantity  of  absolute  alcohol. 
The  solution  is  then  filtered  and  again  titrated. 

"  This  preparation  consists  almost  entirely  of  diaminomono- 
phosphatides  and  with  10  hearts  prepared  in  succession  has, 
each  time  given  an  antigen  which  bound  at  least  1  to  1600, 
and  showed  a  low  anticomplementary  litre  and  no  hemolytic 
properties. 

"  A  cholesternized  antigen  can  be  made  by  adding  0.2  gm. 
of  cholesterin  to  100  c.  c.  of  the  plain  extract  or  of  the  acetone- 
insoluble  preparation.  The  cholesterin  will  dissolve  very 
readily  in  either  of  those  phosphatide  solutions,  much  more 
readily  than  in  the  same  amount  of  absolute  alcohol.  After 
the  addition  of  cholesterin  the  antigen  is  again  titrated. 

"  These  antigens  have  been  in  use  in  our  laboratory  for  the 
past  six  months.  They  have  proven  reliable  in  every  way  and 
have  solved  the  problem  of  finding  a  certain  and  definite  method 
of  obtaining  a  reliable,  fairly  equal,  and  powerful  product. 
Though  these  antigens  pick  up  weaker  positives  than  our 
former  pre])arations  t1u>y  have  never  given  false  jiosjtjves."' 

A  NEW  PATHOGENIC  SPOROTRICHUM.     FOUND  IN  A  CASE 

OF  ACUTE   ARTHRITIS   OF  THE    KNEE,   FOLLOWING 

INJURY 

By  S.  B.  WoLMAcn,  M.  D.,  W.  R.  Sissox,  M,  D.,  and 
F.  C,  Meiek,  Ph.  D, 

{From  the  Department  of  Pediatrics.  The  Johns  Hopkins 
Hospital) 

Instances  of  infection  with  sporotricha  following  injury, 
in  America,  are  of  unusual  interest  in  the  consideration  of 
presumably  free  living  pathogenic  fungi.  The  study  of  the 
culture  from  the  case  here  jiresented  has  revealed  a  new  variety 
of  sporotrichum  for  which  the  name  Sporotriclium  couneil- 
manii  is  proposed. 

The  culture  of  this  oiganism  was  obtained  from  the  knee- 
joint  of  a  boy  of  10  years.  This  patient  received  a  puncture 
wound  of  the  right  knee  from  the  nail  of  an  ash  barrel.  Fol- 
.  lowing  the  injury  there  took  place  within  12  days,  signs  and 
symptoms  of  an  acute  arthritis  wliieh  could  not  be  explained 
by  the  common  causes  of  this  condition.  The  swollen  knee 
was  aspirated  repeatedly.  Large  quantities  of  sanguineous 
muco-purulent  material  were  recovered.  This  showed  micro- 
scopically numerous  jjus  cells  without  the  presence  of  demon- 
strable organisms.  Cultures  showed  the  presence  of  a  fungus 
growth.  Using  a  suspension  of  this  fungus  as  an  antigen,  the 
patient's  serum  showed  complete  fixation  in  various  dilutions. 
Similarly,  agglutination  tests  with  the  patient's  serum  were 
positive  up  to  dilutions  of  1-100,  The  jjationt  was  observed 
at  the  hospital  for  six  months.  The  condition  of  the  knee  was 
unimproved  after  the  usual  forms  of  treatment.  X-ray  exami- 
nation showed  no  bony  changes.  Complete  fixation  of  the  joint 
took  place.  Shortly  before  his  discharge  from  the  hospital  all 
signs  of  acute  infection  di.'tappeared.  A  study  of  the  patho- 
genicity of  the  fungus  isolated  from  the  patient's  joint  was 
made  by  injecting  guinea-pigs  and  rabbits  iiitraiieritoiioally, 
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hy  injecting  rats  intravenously  and  rabbits  intraarticularly. 
By  the  first  method  the  organism  was  found  to  be  of  low  patho- 
ucnicitv.  causing  a  granulomatous  lesion  of  the  peritoneal 
Ivmph  nodes.  These  animals  did  not  succumb  to  the  injection. 
Tlie  intravenously  injected  rats  showed  multiple  focal  abscesses 
iu  the  brain,  thoracic  and  abdominal  organs.  After  the  injec- 
tion of  the  fungus  into  the  knee-joint  of  the  rabbit,  an  acute 
arthritis  was  produced  wiiich  simulated  in  every  way  tliat  of 
llie  ])atient. 

ilicroscopically.  tlie  lesions  resembled  those  of  actinomycosis 
;iud  the  organisins  of  cutaneous  blastomycosis  and  coccidioidal 
granuloma.  The  first  reaction  is  the  collection  of  polymorpho- 
nuclear leucocytes  and  endothelial  cells  about  the  organisms, 
(iiant-cell  formation  and  the  taking  up  of  the  spores  by  endo- 
thelial cells  and  giant  cells  occur.  The  mycelial  fragments 
always  seem  to  disappear  soon  after  injection.  At  the  periph- 
ery of  the  lesions  fibroidblast  proliferation  becomes  active. 
The  lesion  progresses  only  following  the  germination  of  t\\e 
spores  with  the  production  of  branching  filaments  radially 
arranged.  Late  lesions  consist  of  fibrous  nodules  containing 
foci  of  soft  yellow  necrotic  material.  The  organism  was  early 
identified  as  a  sporotrichum.    It  grows  readily  on  all  ordinary 


culture  media  at  room  temperature.  The  gross  cultural  appear- 
ance differs  from  most  pathogenic  sporotricha  in  that  it 
produces  a  profuse  areal  growth  of  white  cotton-like  hypha\ 
This  has  not  been  seen  with  the  other  sporotricha.  iiicro- 
seopically  the  hypha^  and  spores  are  distinctly  larger  than  tiiose 
of  other  sporotricha.  Furthermore,  this  organism  does  not 
produce  lateral  spores  or  conidia  from  vegetative  hyphre.  liike 
other  sporotricha  there  is  great  variation  both  in  regard  to  the 
form  of  the  growth  and  pigment  production.  Comparison  oi" 
this  organism  with  Sporotrichum  schenkii  and  Sporotrichum 
beurmannii ;  and  with  cultures  from  a  case  of  sporotrichosis 
described  by  Page,  Frothinghani  and  Paige,  shows  striking 
differences,  especially  the  gross  cultural  appearances.  Compari- 
son also  with  descriptions  of  other  isolated  pathogenic  sporo- 
tricha warrants  us  in  considering  this  an  hitherto  undescribed 
form.  It  resembles  most  closely  Sporotrichum  jeanselmei  in 
gross  cultural  characteristics,  in  pleomorphism  and  in  luxur- 
iance of  growtli  ufjon  simple  media.  It  shows,  however,  a  much 
greater  tendency  to  areal  growth  of  the  filaments.  Micro- 
scopically, it  is  different  from  all  species  in  the  absence  of 
lateral  clusters  (jf  sjjores.  The  form  of  the  organism  in  lesions, 
namely,  tliat  of  branching  liyi)ha%  is  unusual. 
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URETERO-VENOUS  ANASTOMOSIS 

WITH   OBSERVATIONS  ON  EXPERIMENTAL  HYDRONEPHROSIS  AND  THE 

BLOOD  NITROGEN 

By  iloxT  U.  Eeiu, 

Insfrudor  in  Siirgerij 
(From   thf  Huntcrian  Laboratory  of  The  Johns  Hoitkins   University) 

In  tlie  course  of  some  experimental  worli  on  the  blood-vessels 
of  (Jogs  in  which  arterio-venous  fistula?  were  made  in  various 
situations,  it  occurred  to  me  to  test  the  effect  of  auastomosina- 


the  ureters  with  the  venous  system.  I  had  particularly  in 
mind  the  possibility  that  the  kidneys  might  increase  or 
decrease  the  toxicity  of  .sul)stances  which  they  eliminate  from 
the  blood.  In  addition  to  this  point,  these  experiments  have 
permitted  me  to  make  some  interestino;  observations  on  the 
mechanism  of  the  production  of  hydronephro.sis. 

In  connection  with  various  prolilems  a  great  deal  of  con- 
tradictory experimental  work  has  been  done  on  the  kidneys  and 
ureters  of  animals.  Brown  Sequard  '  thought  that  the  kidneys 
pcssessed  an  internal  .secretion  of  great  importance  and  even 
regarded  ura?mia  as  due  more  to  the  absence  of  it  than  to  the 
retention  of  toxic  substances.  To  a  certain  extent  his  idea  has 
fteen  supported  by  the  work  of  Bradford  '  and  others,  but  by 
Pearce,"  who  has  removed  as  much  as  three-quarters  of  the 
total  kidney  substance  without  evident  impairment  to  the  body 
function,  the  presence  of  an  internal  secretion  has  been 
doubted.  By  many  investigators  '■ '  tlie  most  marked  hydro- 
nephrosis has  been  produced  l)y  only  partial  ol)struction  of  the 
ureter,  whereas  others "  have  noted  that  complete  has  been  as 


effectual  as  partial  obstruction.  Some  °  have  ob.served  the 
dilation  in  hydronephrosis  to  begin  near  the  pelvis  of  the 
kidney  and  proceed  toward  the  point  of  obstruction  in  the 
ureter,  others '  that  the  reverse  occurs.  The  cause  of  the 
ureteral  pressure  in  obstruction  in  the  ureter  and  the  effect 
of  the  pressure  on  the  kidney  secretion  have  received  different 
interpretations  from  the  various  investigators.'  Similarly,  iu 
many  other  problems  regarding  the  kidney  and  ureter,  interest- 
ing differences  of  opinion  exist.  Most  work  has  had  to  do  with 
a  disturbance  of  the  kidney  fuuction  or  the  natural  outlet  for 
its  .secretion.  And  these  experiment*  have  only  slight  bearing 
on  the  big  prolilems  of  chemistry  involved  in  the  study  of  dis- 
eased kidneys  and  experimentally  impaired  renal  function,  or 
with  the  transplantation  of  the  ureters  eL«ewhere  than  into  the 
blood-stream. 

Practically  all  investigators  '■  '•  °  are  agreed  that  dogs  usually 
die  in  from  three  to  five  days  after  a  doulile  nephrectomy  or 
the  ligation  of  botli  ureters,  and  that  the  ligation  of  one  ureter 
is  comjiatible  with  life  for  an  indefinite  period.  Various  trans- 
plantations «<  the  kidney  and  ureter  have  been  made,  but,  so 
far  as  I  know,  in  dogs  the  effect  on  life  of  single  and  double 
uretcro-\('iioiis  anastomosis  has  not  hitherto  been  attempted. 
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Tl)e  chemiial  studies  in  these  experiments  were  made  in  the 
laboratory  oi"  the  chemical  division  of  the  medical  clinic.  For 
these  data  and  ior  valuable. suggestions  I  am  greatly  indebted 
to  Dr.  il.  0.  Moscnthal. 

Techxique 
The  method  of  anastomosis  is  shown  in  the  accompanying 
illustrations  (Vide  Figs.  1,  2).     In  all  the  e.vperiments  the 
riffht  ureter  was  introduced  into  the  vena  cava  ;  when  a  doulile 


p  of  left  Ureter  i 


Pig.  1. — With  clamps  a  and  B  removed,  the  uretero-venous  anas- 
tomosis is  complete.     V.  C—  vena  cava.     Ao  =  Aorta. 

anastomosis  was  made,  the  left  ureter,  at  a  later  period,  was 
introduced  into  the  left  common  iliac  vein.  The  abdomen  was 
entered  either  through  the  rectus  muscle  or  through  a  trans- 
verse incision.  The  ureter  was  blocked  at  a  point  about  G  cm. 
from  the  pelvis  of  the  kidney,  by  means  of  a  Crile  clamp,  and 
considerable  pre.<.sure  was  allowed  to  develop  iu  the  ureter  by 
the  time  the  anastomosis  was  completed.  A  segment  of  vein, 
2.5  cm.  long,  was  carefully  freed  and  its  blood-stream  inter- 
rupted by  temporary  ligatures  or  clamps.  Then  an  opening  in 
the  vein  which  the  ureter  would  just  fill  was  made,  and  through 
it  the  segment  of  the  vein  was  ^'ashcd  free  of  blood  with  normal 
salt  solution  and  albolene.  The  ureter  was  then  divided 
obliquely,  at  such  a  distance  from  the  bladder  that  it  could  be 
gently  curved  witliout  kinking,  and  introduced  into  the  vein 
in  the  direction  of  the  blood-stream.  Central  to  the  opening 
for  the  ureter  a  half-curved  needle,  threaded  with  00000  silk 
was  introduced  into  the  lumen  of  the  vein  and  broiiijht  out 


through  the  opening.  The  pointed  end  of  the  ureter  was  then 
caught  in  the  suture  and  the  needle  passed  back  through  the 
foramen  into  the  vein  and  brought  through  the  vein  wall  close 
to  where  it  was  first  introduced.  After  this  mattress  suture 
had  been  tied,  the  ureter  was  pulled  into  the  vein  lumen  and 
sutured  to  its  inner  wall.  The  clamps  were  then  removed  and 
the  blood  allowed  to  resume  its  course.  Barely  was  it  neces- 
sary to  close  the  slit  in  the  vein  with  a  suture  in  order  to  pre- 
vent bleeding.  Occasionally  the  adventitia  of  the  ureter  at  the 
curve  was  sutured  to  the  parietal  peritoneum  in  order  to  pre- 
vent kinking  of  the  ureter.  All  bleeding  vessels  were  tied  and 
all  wounds  closed  with  silk. 


Pig.  2. — Numbers  1,  2  and  3  show  the  order  in  which  the  suture 
is  made.  To  tlie  right  the  ureter  is  shown  sutured  to  the  ii^ner 
wall  of  the  vein. 

Exi'EIUMEXTS 

The  following  are  the  complete  protocols  of  the  e.xperiments 
with  the  exception  of  the  chemical  findings  which  are  detailed 
further  on : 

Dog  1 

May  1.  1917.  Through  a  right  rectus  incision  the  right  ureter 
is  anastomosed  into  the  vena  cava.  Before  this  anastomosis  is 
made,  blood  is  taken  from  the  vena  cava  for  chemical  analysis. 

May  2.  The  dog  is  iu  good  condition;  10  c.  c.  of  blood  are  taken 
from  the  jugular  vein. 

May  4.  Except  possibly  for  an  increased  thirst  for  water 
nothing  abnormal  is  noted.  The  wound  appears  healthy  and  shows 
practically  no  reaction. 

May  14.  Tlie  wound  has  healed  per  lyrimam.  The  general  ap- 
pearance is  that  of  a  normal  animal.    The  api)etite  is  good. 

June  27.  The  condition  of  the  animal  seems  to  be  perfect.  There 
has  been  no  apparent  loss  of  weight.  It  has  been  nearly  two 
months  since  the  first  uretero-venous  anastomosis  was  made. 

Second  Operation. — Through  a  low  left  rectus  incision  the  loft 
ureter  is  anastomosed  into  the  left  common  iliac  vein.  The  ri.eht 
kidney  on   palpation  seems  a  little  large  and   somewhat  cystic. 

June  29.  The  dog  is  drowsy,  but  is  apparently  in  fair  condition. 
He  is  taking  food  and  water  very  well. 

June  30.  The  drowsiness  is  somewhat  more  marked.  The  aninnl 
still  walks  about  and  eats  food. 

July  4.  Por  the  past  two  days  the  dog  has  not  eaten  food  and 
has  been  very  drowsy.    Death  occurred  this  morning. 
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Autopsy. — There  is  a  slight  superficial  infection  of  the  wound 
but  no  peritonitis  is  present.  The  entire  right  ureter  is  markedly 
dilated  and  tortuous.  The  left  ureter  is  dilated  for  a  distance  of 
about  2  cm.  above  the  point  of  the  anastomosis.  The  vein  at 
both  points  of  anastomosis  is  patent,  and  no  clot  formation  is 
present.  The  intravenous  part  of  the  right  ureter  is  dilated; 
the  end  of  the  ureter  sticks  close  to  the  vein  wall  and  is  patent. 
Light  pressure  on  the  kidney  or  ureter  forces  urine  into  the  vena 
cava.  The  end  of  the  left  ureter  is  open  and  fluid  injected  into  the 
ureter  flows  readily  into  the  vein. 

The  right  kidney  shows  a  very  marked  grade  of  hydronephrosis 
without  any  sign  of  infection.  The  pelvis  of  the  kidney  contains 
what  is  apparently  clear,  normal  urine.  The  somewhat  thinned 
cortex  shows  a  normal  gross  picture.  The  left  kidney  is  slightly 
swollen  and  injected,  but  there  is  no  dilation  of  the  pelvis.  A 
little  urine,  whicli  appears  to  be  normal,  is  present  in  the  pelvis. 
The  capsule  of  both  kidneys  strips  readily.  In  neither  ureters  nor 
kidneys  is  there  any  blood. 

Weights: 

Dog 13.5  kilos 

Heart   140  grams 

Right  kidney   85        " 

Left  kidney 75 

Histology  of  Kidneys. — Right  kidney:  The  glomeruli  appear  to 
be  normal.  The  collecting  tubules  stand  out  prominiently  and  ap- 
pear to  be  somewhat  dilated.  They  contain  no  albuminous  material 
nor  red  blood  cells.  The  epithelium  of  the  convoluted  tubules  is 
practically  normal.  The  nuclei  stain  well.  There  is  no  fibrous 
tissue  increase.  There  is  no  polymorphonuclear  nor  round-cell 
infiltration. 

Left  kidney:  The  only  possible  abnormality  suggested  in  the 
sections  is  an  occasional  slight  swelling  of  the  tubular  epithelium 
and  the  presence  of  a  small  amount  of  albuminous  material  in  the 
tubules. 

Dog  2 

May  2,  1917.  Through  a  transverse  incision  the  right  ureter  is 
anastomosed  into  the  vena  cava. 

May  7.  The  condition  of  the  dog  is  excellent.  Slie  takes  food 
well  and  shows  no  evidence  of  a  toxic  condition. 

May  14.  The  wound  has  healed  per  primam.  Condition  is  ex- 
cellent.   Animal  takes  food  and  water  well. 

June  27.     The  dog  is  in  perfect  health. 

Second  Operation. — Through  a  low  left  rectus  incision  the  left 
uretero-venous  anastomosis  is  made. 

June  29.  The  dog  is  drowsy,  but  walks  about  and  eats  per- 
fectly well.  There  is  no  unusual  sweating.  Oedema  is  not 
apparent. 

June  30.     The  condition  is  about  the  same  as  yesterday. 

July  5.  For  the  past  two  days  the  dog  has  practically  not  eaten 
and  has  been  very  toxic.    It  died  this  afternoon. 

.lutopsy. — The  animal  is  still  warm.  Both  wounds  are  perfectly 
healed  and  there  is  no  infection. 

An  organizing  thrombus  occludes  the  vena  cava  from  the  point 
of  the  first  anastomosis  down  for  a  distance  of  3  cm.  Below  this 
a  fresh  ante-mortem  clot  extends  down  to  the  bifurcation  of  the 
vein  and  into  the  left  iliac  to  the  point  of  the  last  anastomosis. 
This  thrombus  does  not  occlude  the  vessel. 

The  right  ureteral  orifice  is  pervious  and  empties  into  the  vein 
just  above  the  point  of  ocrli^gion  by  the  thrombus.  The  entire 
right  ureter  is  dilated  and  tortuous.  Pressure  on  this  or  on 
the  pelvis  of  the  kidney  causes  urine  to  pass  into  the  vein. 

The  left  ureteral  orifice  is  open  and  water  injected  into  the 
ureter  passes  readily  into  the  vein.  This  ureter  for  3  or  4  cm. 
above  the  anastomosis  is  dilated. 


There  is  a  marked  hydronephrosis  of  the  right  kidney  which 
contains  apparently  normal  urine. 

The  left  kidney,  except  for  slight  oedema  and  injection,  appears 
to  be  normal. 

Weights  : 

Dog 1,3.7  kilos 

Heart    150  grams 

Right  kidney  75 

Left  kidney go      " 

Histological  Examination.— Right  kidney:  Section  shows  a 
moderate  dilation  of  the  tubules,  a  moderate  degree  of  swelling 
of  the  convoluted  tubules  and  occasionally  a  somewhat  atrophied 
glomerulus.  No  hemorrhage,  no  polymorphonuclear  nor  round- 
cell  infiltration.  The  nuclei  stain  well.  No  thickening  of  the 
blood  vessels  is  apparent. 

Left  kidney:  The  only  deviation  from  the  normal  suggested  in 
the  section  is  a  slight  swelling  of  the  tubular  epithelium. 

Dog  3 

May  3,  1917.  Through  a  transverse  incision  the  right  uretero- 
venous  anastomosis  is  made. 

May  7.     The  dog  is  bright,  playful,  and  eats. 

May  14.  The  wound  has  healed  per  pn)H«m.  The  animal  seems 
to  be  in  perfect  health. 

June  29.  The  single  anastomosis  has  apparently  not  affected  the 
health  of  the  dog. 

Second  Operation. — Through  a  low  left  rectus  incision  the  left 
uretero-venous  anastomosis  is  made.  To  palpation  the  right  kid- 
ney is  large  and  soft. 

June  30.  The  dog  takes  food  and  water.  Seems  to  be  a  little 
drowsy. 

July  6.  The  drowsiness  increased;  the  appetite  for  food  and 
water  disappeared,  and  the  dog  died  this  morning. 

Autopsy. — The  wounds  are  clean.  There  is  a  marked  hydro- 
nephrosis of  the  right  kidney.  The  pelvis  is  distended  with  a 
cloudy  urine.  It  is  injected  and  fibrin  is  deposited  in  the  calices 
of  the  kidney.  The  capsule  of  the  kidney  strips  readily.  The 
cortical  striations  are  not  very  regular.  The  right  ureter  is 
markedly  dilated  and  tortuous.  The  end  of  the  implanted  ureter 
is  not  pervious,  but  is  grown  over  by  a  smooth  intima.  The 
intravenous  portion  of  the  ureter  forms  a  little  pouch  projecting 
into  the  lumen.  Pressure  on  the  pelvis  of  the  kidney  or  the 
ureter  does  not  force  fluid  into  the  vein. 

The  left  ureter  is  patent  and  water  injected  into  it  passes 
readily  into  the  vein.  The  ureter  is  dilated  near  the  point  of  the 
anastomosis.  The  left  kidney  seems  to  be  practically  normal 
except  for  a  possible  slight  dilation  of  the  pelvis. 

Weights : 

Dog    12  kilos 

Heart    150  grams 

Right  kidney   80 

Left  kidney 75 

Histological  Exatnination.— Right  kidney.  The  section  shows  an 
extreme  grade  of  chronic  diffuse  nephritis  characterized  by  an 
extensive  proliferation  of  connective  tissue  with  corresponding 
compression  atrophy,  and  obliteration  of  the  tubular  elements. 
The  glomeruli  show  thickened  capsules  but  no  adhesions  between 
the  capsules  and  tufts,  and  obliterative  changes  in  the  vessels. 
Isolated  areas  of  mononuclear  and  polymorphonuclear  infiltrations 
are  found,  especially  in  the  region  of  the  pelvis,  but  these  are  not 
a  prominent  feature. 

Left  kidney:  The  tubular  epithelium  is  swollen  and  in  some 
areas  there  is  a  suggestion  of  early  degenerative  changes.  No 
infection.     No  fibrosis. 
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Dog  4 

May  3,  1917.  Through  a  transverse  incision  the  right  ureter  is 
anastomosed  into  the  vena  cava. 

May  7.  The  dog  does  not  appear  to  be  drowsy.  He  taltes  food 
and  water  well. 

May  14.  The  wound  has  healed  per  primnm.  The  condition  of 
animal  is  excellent. 

June  29.  The  animal  seems  to  be  in  as  good  condition  as  before 
the  anastomosis  was  made. 

Second  Operation. — The  left  uretero-venous  anastomosis  is  made. 

June  30.  The  dog  seems  to  be  a  little  toxic  hut  is  otlierwise  in 
fair  condition. 

July  3.  Death  rather  unexpectedly  about  noon  to-day.  The  dog 
ate  his  breakfast  and  drank  some  water. 

Autopsy. — The  vein  is  normal  in  appearance.  The  mouth  of  the 
right  ureter  is  easily  seen.  Pressure  on  the  ureter  or  liydrone- 
phrotic  kidney  causes  urine  to  empty  into  the  vein.  The  pelvis  of 
the  right  kidney  contains  urine  which  appears  to  be  normal. 

The  left  ureter  is  slightly  dilated  just  above  the  point  of  the 
anastomosis.  The  anastomosis  is  also  patent.  The  left  kidney 
appears  to  be  practically  normal. 

Weights: 

Dog 9.9  kilos 

Heart    140  grams 

Right  kidney   50 

Left  kidney 70 

Histological  Examination. — Right  kidney;  The  epithelium  is 
low.    The  ducts  are  somewhat  dilated.    No  evidence  of  infection. 

Left  kidney:  There  is  some  swelling  of  the  tubular  epithelium 
and  at  the  pelvis  a  small  area  of  leucocytic  infiltration. 

Nov.  7.  191G.  Throu.«]i  a  ri.sht  rectus  incision  the  riglit  ureter 
is  anastomosed  into  tlie  vena  cava. 

Nov.  15.  The  wound  healed  per  primam  and  the  dos  seemed 
to  be  in  excellent  condition  yesterday.  Death  occurred  during  the 
night. 

Autopsy. — The  wound  and  peritoneal  cavity  are  free  of  infection. 
Death  was  due  to  intestinal  intussusception  at  the  ileocecal  valve. 

The  right  kidney  is  markedly  increased  in  size,  weighing  122 
grams.  It  has  a  reddish  black  appearance.  The  capsule  is 
(Edematous  and  has  a  fibrous  exudate  over  it.  The  right  renal 
vessels  are  patent  and  normal.  The  capsule  is  stripped  with 
difficulty,  a  rough  red  and  white  mottled  surface  being  left.  The 
pelvis  is  slightly  dilated  and  contains  a  yellowish  gelatinous 
material  whicli  extends  in  finger-like  processes  up  into  the  calices. 
The  pyramids  are  of  a  dark  red  color.  The  cortex  is  swollen  and 
filled  with  hemorrliages.  The  striations  are  distinct.  Tlio 
glomeruli  are  easily  seen. 

The  ureter  is  dilated  and  filled  with  a  milky  fluid.  This  passes 
readily  into  the  vein  through  the  pervious  ureteral  anastomosis. 

The  left  kidney  and  ureter  appear  to  be  normal. 

Histological  Examination. — The  right  kidney  shows  an  extreme 
grade  of  acute  nephritis;  many  clumps  of  bacteria  are  present. 

The  left  kidney  shows  no  infection  and  a  normal  structure. 

C'.\r  1 

October  30,  1916.  The  right  ureter  is  anastomosed  into  the 
vena  cava. 

Nov.  15.     The  cat  seems  to  be  perfectly  normal. 

Nov.  27.     Death  this  morning. 

Autopsy. — The  body  is  well  nourished.  There  is  no  oedema  and 
no  ascites.  The  ureter  is  slightly  dilated  and  the  lymphatics  along 
it  are  distended.     Tlie  kidney  except   for  a  little  dilation  of  its 


pelvis  appears  to  be  normal.  The  ureteral  opening  is  patent  and 
fluid  passes  readily  into  the  vein.  No  thrombus  is  present  in  the 
vein. 

The  left  kidney  is  normal. 

The  right  kidney  weighs  13.5  grams,  the  left  15  grams.  No 
cause  for  the  death  of  the  cat  is  found. 

The  hydronephrosis  in  the.se  cases  certainly  resulted  from  a 
jjartial  obstruction  to  the  ureters.  On  the  right  side  where  the 
uretero-venous  anastomosis  had  existed  for  two  months  tlie 
kidney  in  every  animal  .showed  a  marked  grade  of  hydrone- 
phrosis which  involved  the  entire  ureter  and  the  pelvis  of  the 
kidney.  On  the  left  side,  where  the  duration  of  the  anas- 
Hydro  nephrosis 


Pig.  3. — Hydroureter  and  hydronephrosis  after  uretero-venous 
anastomosis.  The  right  dilation  has  developed  in  about  two 
months,  the  left  hydroureter  in  six  or  seven  days.  Note  the  ascend- 
ing dilation  on  the  left. 

tomosis  was  t'rnni  Idur  to  si.\  days,  tlie  ureter  lor  a  short  di.- 
taiice  above  the  anastomosis  was  dilated,  whereas  the  pelvis  nl 
the  kiihiry  was  nidy  slightly,  il'  at  all.  dilated  (\'i(le  Figs.  :'.. 
I  iind  .M. 

it  is  imiiossihle  to  say  whetlier  the  dilation  resulted  from  a 
|)artial  narrowing  oC  the  ureteral  oriliie.  which  was  not  very 
e\i(leiit.  (ir  to  the  resistance  of  the  xenons  blood  stream.  It 
has  been  shdwn  by  Keith  and  Snnwden  '  that  hydronephrosis 
will  dc\el(i]i  when  a  ureteral  pressrirr  u\  I'ldni  10  to  :>0  e.  r.  of 
watei-  is  established  by  partial  obstrmtion  in  the  ureter.  When 
the  ureteral  pressure  does  imt  exceed  "lO  i.e.  nl'  watei'.  a  poly- 
uria with  ileKnite  modilieatinn  in  tlie  ebaracter  of  the  urine  ex- 
creted   develoiis.      The    kidney    secretion    is    not    totally    mi|>- 
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pressed  until  the  enormous  ureteral  pressure  of  above  50  mm. 
of  mercury  is  present.  Bayliss  and  Starling '  have  found  the 
normal  vena  cava  pressure  to  vary  between  2.5  and  7  mm.  Hg. 
In  the  left  femoral  vein  Burton-Opitz  "  found  the  pressure  to 
he  5.39  mm.  Hg.  It  has  been  shown  "  that  the  inferior  vena 
cava  pressure  varies  with  the  alidominal  pressure  so  that  both 
remain  the  same.  The  opening  of  the  abdominal  cavity  cer- 
tainly alters  the  venous  pressure.  It  may  be  that  the  constant 
low  pressure  in  the  vena  cava  is  sufficient  to  produce  the 
hydronephrosis. 

In  Dog  3,  who  had  a  complete  obstruction  to  the  ureter, 
there  was  a  high  grade  of  hydronephrosis,  associated  with  a 
marked  fibrosis  of  the  kidney  suljstance.  The  belief,  based 
erroneously   on    the   work   of   Cohnhoim "   and   other   experi- 


tion  for  a  short  distance  above  the  anastomosis,  but  not  in  the 
renal  end  of  the  ureter  and  probably  not  in  the  pelvis. 

Chemical  Studies. — At  frequent  intervals,  specimens  of  the 
blood  were  analyzed  for  their  non-protein  nitrogen  and  urea 
content.  At  autopsy  the  muscle  was  similarly  studied,  and  a 
specimen  of  urine  from  the  pelvis  of  each  kidney  was  examined. 

The  total  non-protein  nitrogen  was  determined  in  the  filtrate 
after  precipitation  with  trichloracetic  acid,  the  method  advo- 
cated by  Greenwald  "  being  used,  except  for  the  omission  of  the 
second  precipitation  with  kaolin  which  was  not  found  to  be 
necessary.  This  procedure  yields  higher  results  than  the  use 
of  alcohol  as  advocated  by  Folin  and  Denis  "  and  in  our  experi- 
ence has  yielded  data  which  are  more  nearly  correct.  The  urea 
nitrogen  was  estimated  according  to  Marshall."    The  salt  in 


• 

Duration  of 
Anastomosis 

Fistula 

Infection 

Hydronephrosis 

Weight  of 
Kidney 

Histology 

Dog    1 

Rt.  Kidney 

03  day.s 

Patent. 

Xone. 

Marked,  involving  pelvis  and  entire 
ureter. 

8.-> 

Practically  normal 

Lt.  Kidney 

7  days 

Patent. 

None. 

Present  only  in  distah  end  of  ureter. 

75 

Xormal. 

Doc,  2 

Kt.  Kidney 

b'3  days 

Patent. 

Xone. 

Involves  pelvis  and  entire  iireter. 

75 

Almost  normal. 

Lt.  Kidney 

0  days 

Patent. 

Xone. 

Only  tlie  ureter  and  near  anastomosis. 

80 

Xormal. 

Do(i  .3 

Rt.  Kidney 

63  days 

Not  Patent 

Present. 

Marked  in  pelvis  and  ureter.     Pus 
present  in  urme. 

80 

Chronic  diffuse  nephritis,  e.\- 
tensive.  Moderate  infection. 

Lt.  Kidney 

7  days 

Patent. 

Xone. 

Only  in  distal  end  of  ureter. 

75 

Xormal. 

Doc.  4 

lU.  Kidney 

00  days 

Patent. 

Xone. 

Marked  in  pelvis  and  ureter. 

50 

Epithelium  low.  Some  dilation 
of  ducts.  Very  little  change 
from  normal. 

Lt.  Kidney 

4  days 

Patent. 

Xone. 

Slightly  dilated  just  above  point  of 
anastomosis. 

70 

Some  swelling  of  tuhular  epi- 
thelium. 

Dog  0 

Rt.  Kidney 

S  days 

Patent 

Pre.sent. 

Ureter  ledematous  and  dilated;  pelvis 
only  slightly. 

122 

Extreme  grade  of  acute 
nephritis. 

Lt.  Kidney 

Not  done 



Xone. 

Xormal. 

menters,"  is  that  atrophy  of  the  kidneys  follows  complete  liga- 
tion of  the  ureter.  More  recent  investigators,"  ho}\'ever,  have 
obtained  opposite  results  and  report  hydronephrosis  following 
complete  ligation  of  the  ureter.  The  dilation  in  Dog  3  may 
have  resulted  before  the  ureter  became  totally  occluded.  Yet 
the  extreme  fibrosis  here,  as  compared  with  the  other  hydro- 
nephrotic  kidneys,  may  indicate  that  in  complete  ureteral 
ligation  hydronephrosis  does  result,  but  that  the  kidney  tissue 
rapidly  becomes  functionless  and  following  the  absorption  of 
the  urine  in  tlic  [lelvis,  ultimately  liccoincs  contracted. 

The  results  of  our  experiments  are  not  confirmatory  of  the 
ob.<ervations  of  those  who  believe  that  hydronephrosis  begins 
near  the  pelvis  of  the  kidney  and  descends  toward  the  point 
of  obstruction.  In  every  instance  the  left  ureter,  which  had 
been  traiispliintcd  for  only  four  to  eight  days,  showed  n  dila- 


the  urine  was  estimated   by  the  A'olhardt  method,  and  the 
nitrogen  by  the  KJeldahl  process. 

The  upper  limit  of  normal  for  the  non-protein  nitrogen  of  the 
Idood  under  usual  conditions  of  diet  is  about  40  mgm.  per  100 
c.  c.  and  15  mgm.  for  the  urea  nitrogen.  This  is  true  for  human 
Ijeings "  and  in  our  hands  these  figures  have  been  equally 
applicable  to  dogs.  After  the  first  uretero-venous  anastomosis 
the  non-protein  nitrogen  of  the  blood  is  at  the  upper  normal 
limit,  exceeding  it  by  a  slight  margin  at  times.  It  varied 
between  33  and  53  mgm.  per  100  c.  e.  of  blood  for  the  first  two 
weeks  after  oi>eration.  The  blood  urea  nitrogen  was  also 
slightly  increased  during  this  period,  varying  between  13  and 
26  mgm.  At  the  end  of  two  months  the  urea  nitrogen  varied 
between  11  and  18  mgm.  Such  a  minimal  increase  may  be 
regarded  as  due  to  the  passage  of  the  urine  from  the  right 
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kidney  into  the  veins  and  the  inability  of  the  left  kidney  alone 
to  maintain  an  absolutely  normal  level  of  waste  products  in 
the  blood  during  the  first  two  weeks,  and  to  the  fact  that  sub- 
sequently it  functionated  more  efficiently. 

When  the  second  uretero-venous  fistula  was  complete,,  both 
the  total  non-protein  nitrogen  and  the  urea  nitrogen  of  the 
blood  rose  at  a  very  rapid  rate,  much  as  they  do  in  dogs  in 


to  the  rate  of  urea  accumulation  in  the  blood  and  the  length 
of  life  of  the  animal,  are  the  same  whether  a  complete  nephrec- 
tomy is  done  or  the  kidneys  remain  intact  and  excrete  urine 
into  the  blood  stream.  These  experiments  indicate  that  the 
waste  products  of  the  blood  in  their  passage  through  the 
kidneys  are  not  rendered  less  toxic,  nor  is  the  urea  changed 
chemically.    It  may  be  that  some  of  the  other  waste  products 


TABLE  II.— ANALYSES  OF  THE  BLOOD  AND  MUSCLE  SHOWING  THE  EFFECT  OF  URETEROVEXOUS  ANASTOMOSES 
(Values  are  given  in  milligrams  per  100  c.  p.  of  blood  or  100  grams  of  muscle.] 

Dog  1 


Biood 

Muscle 

5/1 

5/1 

5/2 

5/7 

5/10 

5/15 

6/27 

6/27 

6/30 

7/2 

7/4 

7/4 

7/4 

Non-Protein  Nitrogen 

30 

Anasto- 
mosis, 
riglit 

42 

3.^ 

36 

1 
40 

Anasto- 
mosis, 
left 

Autopsy 

i 
446 

5S5 

8 

24 

23 

18 

22 

13 

138 

238 

305 

25.1 

* 

Blood 

Muiicle 

5/2 

5/3 

5A 

5/10 

5/15     6/27 

6/27 

6/29 

7/2 

7/5           7/5 

7/5 

Non-Protein  Nitrogen 

Anasto- 
mosis, 
right 

35 

36 

32 

40 

Anastomo- 
sis, 
left 

Autopsy 

523 

460 

Urea  Nitrogen 

19 

16 

13 

22         18 

88 

219 

376 

225 

Dog  3 

Blood 

Muscle 

5/3 

5/4 

5/7 

.5/10 

5/15 

6/29 

6/29 

|v. 

7/6 

7/6 

7/6 

Non-Protein  Nitrogen 

Anastomo- 

righ't 

42 

33 

36 

39 

Anastomo- 
sis, 
left 

167 

1 

Autopsy 

400 

505 

Urea  Nitrogen 

24 

15 

15     !     23 

1 

11 

308 

218 

Dog  4 


Blood 

7/4 

Muscle 

5/3            j  5/4       5/7       5/10      5/15 

6/29 

6/29               7  J                 7/4 

7/4 

Non-Protein    Nitrogen 

Anastomo- 
sis, 
right 

53 

40 

40 

41 

Anastomo- 
sis.              

left               196 

Autopsy 

349 

46S 

26    i    la 

17 

19 

12 

222 

170 

wliicli  liihiU/ral  nephrectomy  has  been  pcrrormcd.  Under  the 
latter  condition,  in  three  experiments,  the  urea  nitrogen  in 
the  blood  at  autopsy  was  found  to  vary  between  233  and 
321  mgm.  Tliese  figures  are  comparable  to  those  of  349  to 
523  mgm.  for  the  total  non-protein  nitrogen  and  222  to 
376  mgm.  of  urea  nitrogen  found  in  the  present  series.  The 
duration  of  life  in  those  three  nephrectomized  animals  was 
from  four  to  six  days,  a  period  of  approximately  the  same 
length  as  after  double  uretero-venous  anastomosis.  It  would 
appear  therefore  that  tlie  results  oljtained  in  both,  in  regard 


of  tlic  blood,  .•^lu-h  as  the  ercatin,  amino-acids,  etc.,  may  lie 
modified  in  passing  through  the  kidneys;  however,  the  data 
thus  far  obtained  arc  not  conclusive  on  this  point  and  nuist 
be  verified  before  any  definite  statement  can  be  made  regarding 
them. 

The  urine  analyses  as  shown  in  Table  11  present  some  inter- 
esting features.  Dogs  1  and  2,  in  which  there  was  no  infection 
of  the  pelves  of  the  kidney  or  the  ureter,  showed  a  very  low 
concentration  of  salt  and  a  comparatively  high  nitrogen  con- 
tent.    This  was  true  for  both  kidnevs.  for  the  side  on  wbieb 
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there  was  a  distiuct  hydronephrosis  as  the  result  of  a  uretero- 
venous  anastomosis  of  two  months'  duration  as  well  as  for  the 
kidney  in  whicli  these  conditions  had  only  obtained  for  a  few 
days.  This  would  indicate  that  the  urine  secreted  against 
pressure  was  not  normal,  but  resembled  that  found  in  passive 
congestion  of  the  kidneys."  A  study  of  the  urine  in  dogs  when 
the  hydronephrosis  is  produced  by  a  ureteral  pressure  of  12  to 
30  cm.  of  water  shows  a  "  polyuria,  trace  of  albumin,  dimin- 
ished output  of  phenolsulphothalein  and  delayed  excretion  of 
lactose."'  Under  almost  similar  conditions  Lepiue  and 
Porteret  ^  and  Schwartz  ^  found  that  the  concentration  of  urea 
nitrogen  and  sodium  chloride  was  less  than  in  normal  urine, 

TABLE  III 
Analyses  of  urine  collected  from  the  pelves  of  the  kidneys  at  autopsy 


Amou 

It  of  urine 

Right 

• 
Left 

Remarks 

Eight 

Lett 

NaCl  % 

N% 

NaCl  % 

N% 

Dog  1 
Dog  2 
Dog  3 

75c,c. 
119  c.c. 
33  c.c. 

About  5  c.c. 
About  5  c.c. 
Small  amount 

.06 
.04 
.51 

1.09 
1.20 
.48 

.02 
.05 

.97 
1.20 

Pus  in  pelvis  of  right 
kidney  (Dog 3).  Ureter 
not  patent.    Albumin, 
6  grams  per  liter. 

whereas  Lindemann "  observed  that  the  sodium  chloride 
remained  unchanged.  In  human  beings  the  character  of  the 
urine  varies  markedly  with  the  degree  of  hydronephrosis  and 
its  cause.  It  may  be  normal : ''"  the  urea  and  sodium  chloride 
content  may  be  greatly  reduced.  It  is  not  possible  that  there 
was  an  exchange  of  substances  by  diffusion  between  the  urine 
in  the  pelves  of  these  kidneys  and  the  blood,  as  the  concentra- 
tion of  both  salt  and  nitrogen  in  the  two  fluids  is  vastly 
different. 

Furthermore,  it  would  appear  that  Dogs  1  and  2,  in  whieli 
the  ureter  was  patent,  had  a  urine  of  entirely  different  compo- 
sition from  that  of  Dog  3,  in  which  the  ureteral  opening  was 
closed.  The  considerable  amount  of  pus,  mucus  and  albumin 
(6  grams  per  liter)  distinguished  this  last  urine  from  the 
former  ones;  the  concentration  of  salt  was  much  higher  and 
that  of  nitrogen  much  lower,  indicating  that  the  urine  was 
excreted  under  entirely  different  conditions  when  the  uretero- 
venous  anastomosis  was  patent  than  when  it  was  closed,  and 
that  in  all  probability  some  urine  was  passing  into  the  blood 
stream  while  the  ureter  was  open. 

The  average  duration  of  life  for  dogs  after  a  double  nephrec- 
tomy or  a  double  ureteral  ligation  is  from  four  to  five  days. 
In  this  series  it  was  6f  days  after  the  second  ureter  was 
anastomosed  into  the  venous  system.  The  dogs  became  drowsy 
and  toxic,  and  for  a  short  time  before  death  refused  to  eat  or 
drink.  Marked  oedema  before  death  was  not  noticed  in  any 
case.  At  autopsy  one  dog  presented  moderate  oedema  of  both 
legs  and  body.  ^ 

Conclusions 

1.  The  technique  by  which  uretero-venous  anastomosis  may 
be  successfully  accomplished,  allowing  of  a  ureter  which  re- 
mains patent,  is  described. 

2.  After  anastomosis  of  the  ureter  into  the  vena  cava  the 
blood  does  not  flow  back  into  the  pelvis  of  the  kidney. 


3.  By  anastomosing  a  ureter  into  the  portal  or  splenic  vein 
the  effect  of  the  urine  on  these  organs  could  be  studied. 

4.  Uretero-venous  anastomosis  leads  to  hydronephrosis  un- 
accompanied by  marked  histological  changes  in  the  kidney 
the  effect  of  the  urine  on  these  organs  could  be  studied. 

5.  The  dilation  of  the  ureter  in  these  cases  begins  at  the 
point  of  anastomosis  and  ascends  to  the  pelvis  of  the  kidney. 

6.  After  a  single  anastomosis,  the  life  of  the  dog,  at  the  end 
of  two  months,  remains  unaffected.  The  urea  and  non-protein 
nitrogen  of  the  blood  rises  slightly  at  first  but  show  no  tendency 
to  increase  subsequently.  When  both  ureters  have  been 
anastomosed  into  the  systemic  venous  current,  the  blood 
urea  and  non-protein  nitrogen  continue  to  rise  until  death, 
about  as  rapidly  as  they  do  in  cases  of  double  nephrectomy. 

7.  The  hydronephrotic  kidney  secretes  urine  which  is  char- 
acterized by  a  low  salt  and  a  high  nitrogen  concentration. 

8.  After  double  uretero-venous  anastomosis  the  average  life 
of  the  dogs  in  this  series  was  6|  days.  The  kidneys  apparently 
do  not  reduce  materially  the  toxicity  of  the  substances  which 
they  remove  from  the  blood  stream. 
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OBSERVATIONS  ON  BIRD   MALARIA  AND  THE   PATHOGENESIS  OF 

RELAPSE  IN  HUMAN  MALARIA' 

By  Eugene  E.  Whitmoee,  JI.  D., 

Lieut.-Colonel,  Medical  Corps,  U.  S.  Army 

(From  the  Department  of  Pathology,  Army  Medical  School  Washinnloii.  D.  C.) 


The  study  of  iufeetious  diseases  in  certain  of  the  lower 
animals  has  given  us  a  large  amount  of  information  regarding 
infectious  diseases  in  man ;  and  this  has  been  especially  so  in 
the  case  of  infections  with  protozoa  and  worms.  By  taking 
advantage  of  the  parallelism  of  such  infections  in  man  and  the 
lower  animals  one  has  a  constant  supply  of  fresh  material, 
and  can  carry  out  inoculation  experiments  which  are  im- 
portant in  study  as  well  as  in  teaching. 

In  the  study  of  human  malaria,  important  information  has 
been  obtained  from  the  study  of  bird  malaria.  Ross  worked 
out  the  cycle  of  Proteosoma  in  mosquitoes  when  it  was  not  con- 
venient for  him  to  work  on  human  malaria.  MacCallum  first 
observed  the  fertilization  of  the  macrogamete  by  the  micro- 
gamete  in  Haemoproteus.  In  both  cases  the  work  was  later 
confirmed  for  the  human  malarial  parasites. 

My  object  in  undertaking  this  study  was  to  try  to  correlate 
the  points  we  know  in  the  life  cycles  of  various  parasites  of  the 
red  blood  cells ;  and  to  try,  in  that  way,  to  get  an  explanation 
of  relapse  in  human  malaria.  Proteosoma  closely  resembles 
the  human  malarial  parasites,  and  it  is  convenient  to  work 
with;  for  these  reasons  I  chose  Proteosoma  for  my  work. 

lUuD    JI.\L.\1!IA 

From  the  work  of  Schaudinn,  Novy  and  ifaeXoa],  the 
Sergents,  and  Aragao,  it  appears  that  more  than  one  type  of 
life  cycle  may  be  included  in  the  present  genus  Haemoproteus. 
Aragao's  work  has  given  us  an  understanding  of  the  cycle  of 
Hffimoproteus  columbse  in  the  vertebrate  host. 

In  Haemoproteus  columba;  schizogony  takes  place  in  the 
leucocytes  (or  endothelial  cells)  in  the  internal  organs,  espe- 
cially in  the  lungs.  Only  gametocytes  are  found  in  the  red 
blood  cells ;  a  bird  once  infected  is  proof  against  further  infec- 
tion ;  and  the  infection  is  not  transmissible  by  injection  of 
l)lood.    The  infection  is  transmitted  by  a  hippoboscid  fly. 


'Read  at  the  meeting  of  The  Johns  Hopkins  Medical  Society, 
December  3,  1917. 


Thus  we  see  tliat  while  HiEmoproteus  is  well  suited  for 
studying  the  behavior  of  the  gametocytes,  it  differs  from 
human  malaria  where  both  the  schizonts  and  gametocytes  are 
in  the  red  blood  cells,  and  the  disease  is  transmissible  by  injec- 
tion of  blood. 

On  the  other  hand,  Proteosoma  is  like  the  human  malarial 
organism,  in  that  the  schizonts  and  gametocytes  are  in  the 
red  blood  cells,  the  infection  is  transmissible  by  injection  of 
blood,  and  the  intermediate  host  is  a  mosquito. 

In  the  earlier  study  of  Proteosoma  it  was  considered  that 
the  schizonts  persisted  for  a  considerable  time,  but  that  they 
finally  disappeared  and  the  bird  was  immune. 

Wasielewski  showed  that  the  schizonts  persisted  in  the  blood 
for  from  3  to  5  or  even  from  0  to  11  months,  because  it  was 
found  possible  to  transmit  the  infection  by  injections  of  blood 
up  to  that  time.  From  a  bird  in  which  parasites  could  not  be 
fotmd  in  the  peripheral  blood,  0.15  c.  c.  of  blood  divided 
among  three  birds  infected  only  one.  Wasielewski  also  found 
that  the  parasites  were  more  numerous  in  the  heart's  blood 
than  in  the  peripheral  circulation. 

Moldovan  showed  that  occasionally  birds  recovered  as  early 
as  one  month  after  injection,  but  that  usually  there  was  a 
chronic  infection  up  to  six  months  with  all  stages  of  the  para- 
site in  the  peripheral  blood. 

One  of  my  problems  was  to  determine  whether  the  parasites 
were  constantly  in  the  peripheral  blood  in  a  form  in  which  the 
infection  could  be  tran.smitted  by  injections  of  blood;  and.  if 
so,  how  long  they  remained  there. 

The  work  was  done  with  a  strain  of  Proteosoma  that  was 
obtained  from  sparrows  in  New  York  in  August,  1913,  and  has 
been  carried  in  canaries  up  to  the  present  time.  This  strain 
was  obtained  and  used  primarily  for  teaching  purposes. 

The  method  of  procedure  was  to  take  blood  from  a  wing 
vein  of  the  infected  bird,  dilute  it  with  physiological  salt  solu- 
tion and  inject  it  into  the  thoracic  cavity  and  into  the  breast 
muscles  of  a  clean  bird.  Parasites  can  be  found  in  the 
])eripheral  blood  up  to  four  or  five  months  after  infection : 
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after  that  I  have  rarely  sueccedeil  in  finding-  them.  But 
peripheral  Wood  from  an  infected  bird,  when  injected  into  a 
clean  Ijird,  has  always  transmitted  the  infection.  Peripheral 
lilood  taken  from  a  number  of  infected  birds  from  month  to 
month  and  injected  into  clean  birds  has  not  once  failed  to 
infect.  The  longest  I  have  been  able  to  follow  the  infection 
in  any  birds  was  in  three  birds  for  29  months  from  the  time 
of  their  infection.  These  birds  were  injected  on  May  14,  1914, 
and  the  last  transference  of  blood  from  them  was  on  October 
12,  1910.  During  this  time,  many  birds  were  injected  with 
blood  from  the  wing  vein  of  these  birds,  and  in  every  case  the 
injected  bird  l)ecame  infected.  All  birds  injected  with 
blood  from  these  birds  on  the  latter  date  became  infected.  All 
three  of  tlie  old  birds  died  before  the  time  for  another  blood 
Iransfercncc. 

From  this  work  it  appears  that  the  parasite  of  bird  malaria 
is  constantly  in  the  peripheral  circulation  in  a  form  which  will 
transmit  the  infection  on  direct  injection  into  clean  birds : 
and  that  this  form  of  the  parasite  is  present  for  at  least  29 
months  after  infection. 

Ijijiuxity 

Fioiuid  np  with  this  is  the  cjuestiou  of  imnnuiity.  Koch. 
IJngo  and  others  were  of  the  opinion  that  one  attack  of  Pro- 
teosoma  infection  conferred  immunity,  and  that  the  increase 
in  number  of  cases  of  the  di.sease  in  the  spring  eould  not  l)c 
accounted  for  by  relapses. 

Wasielewski  did  not  agree  that  there  -was  immunity.  After 
the  injection  of  blood  from  infected  birds  into  birds  whose 
peripheral  blood  had  been  free  from  parasites  for  4  days,  14 
days,  3  months  and  9  months,  he  was  able  to  find  on  the  fifth 
day  a  few  parasites  in  the  peripheral  blood  of  the  supposedly 
recovered  birds.  In  three  birds  the  number  of  parasites  was 
so  small  that  it  was  even  possible  they  were  only  the  injected 
parasites :  the  fourth  bird  showed  from  20  to  30  parasites  in 
sjiecimens  taken  from  the  eleventh  to  the  fourteenth  day. 
Wasielewski  was  not  sure  whether  the  case  was  one  of  a  mild 
relapse  or  of  a  mild  new  infection;  but  he  did  consider  that  it 
showed  the  bird  was  not  immune. 

Jloldovan  showed  that  recovered  birds  were  susceptible  to 
infection  just  as  much  as  birds  that  had  never  been  infected, 
but  chronically  infected  birds  were  resistant  against  super- 
infection. 

IaELAI'SE 

In  chronieally  infected  liirds  there  is  not  much  change  in 
the  number  of  parasites  in  the  peripheral  blood,  and  spon- 
taneous increase  of  the  number  of  parasites  has  not  been 
observed.  Wasielewski  often  noted  an  increase  in  the  number 
of  parasites  in  the  blood  of  his  birds  during  intercurrent  infec- 
tions of  Eome  other  sort. 

Moldovan  was  able  to  produce  relapses  by  the  injection  of 
blood  of  rice-birds ;  it  made  no  difference  whether  or  not  there 
were  parasites  in  the  l)lood  of  the  rice-birds. 

In  Wasielewski's  e.xperiments  which  he  considered  as  show- 
ing that  there  was  no  immunity  in  recovered  birds,  he  got  only 


a  few  ]iarasites  in  the  peripheral  blood  of  the  supposedly  re- 
covered bird  after  an  injection  of  Proteosoma  material.  But 
Moldovan  showed  that  recovered  birds  developed  a  rich  infec- 
tion and  in  the  usual  time,  just  as  did  fresh  birds,  after  an 
injection  of  Proteosoma  material. 

I  injected  blood  from  one  29-month  infected  bird  into 
another  20-mouth  infected  bird.  On  the  twentieth  day  one 
parasite  was  found  in  the  peripheral  blood  of  the  injected  bird. 
A  previous  injection  of  blood  from  each  bird  into  a  clean  bird 
showed  that  the  peripheral  blood  of  both  birds  contained  Pro- 
teosoma in  a  form  that  would  transmit  the  infection  to  clean 
birds  in  the  usual  way. 

One  l)iv(|,  wliicli  had  been  injected  with  Proteosoma  four 
months  previously,  showed  one  partly  grown  parasite  in  the 
peripheral  blood  in  a  10-minute  search  with  a  1/12"  objective. 
This  bird  was  given  an  injection  of  blood  from  a  clean  bird. 
On  the  fifth  day  this  bird  showed  no  parasites  in  the  peripheral 
blood  on  a  similar  search;  on  the  twelfth  day  it  showed  one 
parasite  in  the  peripheral  blood  on  a  similar  search :  this  bird 
died  on  the  seventeenth  day,  before  another  examination  was 
made. 

At  the  same  time,  the  clean  bird  used  in  this  experiment 
was  given  an  injection  of  blood  from  the  infected  bird  used 
in  this  ex])eriment.  On  the  fifth  day  this  bird  showed  no 
parasites  in  the  peripheral  blood  in  a  10-minute  search  with 
a  1/12"  objective  ;  on  the  twelfth  day  it  showed  a  few  parasites 
in  the  peripheral  blood ;  and  on  the  seventeenth  day  there  was 
a  rich  infection. 

One  bird  that  had  been  injected  with  Proteosoma  four 
months  previously  showed  no  parasites  in  the  peripheral  blood 
in  a  lO-minute  search  with  a  1/12"  objective.  This  bird  was 
given  an  injection  of  human  blood.  On  the  fifth  and  twelfth 
days  it  showed  no  parasites  in  the  peripheral  blood  on  a  similar 
search:  on  the  seventeenth  day  there  was  a  fair  number  of 
parasites  in  all  stages  of  development  in  the  peripheral  blood. 

One  bird  that  had  been  injected  with  Proteosoma  21^ 
months  previously  showed  no  parasites  in  the  peripheral 
blood  in  a  10-minute  search  with  a  1/12"  objective.  This  bird 
was  given  an  injection  of  human  blood.  On  the  fifth,  twelfth 
and  seventeenth  days,  this  bird  showed  no  parasites  in  the 
peripheral  lilood  in  a  10-niinute  search  with  a  1/12"  objective. 

SUMJIAKT 

Thus  it  appears:  (1)  that  in  Proteosoma  the  usual  thing 
is  for  the  bird  to  develop  a  chronic  infection  which  may  last 
at  least  29  months;  (2)  that  all  stages  of  the  asexual  cycle 
are  found  in  the  peripheral  blood  as  long  as  any  parasites  are 
found  there;  (3)  that  the  parasites  are  constantly  present  in 
the  peripheral  blood  for  at  least  29  months  in  a  form  that  will 
transmit  the  infection  by  the  injection  of  blood;  (4)  that 
relapse  occurs  as  a  result  of  lowered  resistance  from  inter- 
current infections,  or  of  the  injection  of  foreign  blood;  and 
(5)  that  immunity  lasts  only  as  long  as  the  bird  remains 
infected. 
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Discussion 
-  Is  the  asexual  cycle  iDresent  in  the  peripheral  blood  through- 
out the  infection?  Since  the  asexual  cycle  is  present  as  long 
as  we  are  able  to  find  any  parasites,  it  is  very  probable  that  it 
is  there  throughout,  but  is  not  found  on  account  of  the  short- 
comings of  our  methods  of  direct  examination. 

Then,  the  fact  that  the  infection  is  transmissible  throughout 
the  course  by  the  injection  of  peripheral  blood  makes  it  prob- 
able that  the  asexual  cycle  is  present  in  the  peripheral  blood 
throughout  the  infection.  In  a  Hsemoproteus  infection,  m 
which  schizogony  takes  place  in  the  internal  organs  and  only 
the  gametocytes  are  present  in  the  peripheral  blood,  the  infec- 
tion is  not  transmissible  by  the  injection  of  blood.  The  same 
difference  holds  for  Babesia  and  Theileria :  in  Babesia  the 
schizogony  takes  place  in  the  red  blood  cells,  and  the  infection 
is  transmissible  by  the  injection  of  peripheral  blood ;  while  m 
Theileria  the  schizogony  takes  place  in  the  internal  organs, 
only  the  gametocytes  are  present  in  the  peripheral  blood,  and 
the  infection  is  not  transmissible  by  the  injection  of  blood.  We 
shall  get  some  further  help  on  the  question  from  a  study  of 
human  malaria ;  and  the  question  of  some  special  or  resistant 
form  of  the  parasite  can  be  taken  up  then. 

Human  Malakia 

When  we  come  to  study  human  malaria,  we  do  not  have  the 
assistance  of  animal  inoculations.  But  we  are  able  to  study 
the  peripheral  blood  some  months  after  the  last  attack  of 
malarial  fever ;  and  in  this  way  we  may  get  at  the  question  of 
whether  the  asexual  cycle  continues  during  the  period  between 
relapses. 

It  is  not  unusual  to  find  gametocytes  in  the  blood  of  man 
several  months  after  the  last  attack  of  malarial  fever ;  and  as  a 
result  of  finding  parasites  in  the  blood  of  men  in  the  spring, 
before  mosquitoes  are  able  to  transmit  them,  we  have  come  to 
the  belief  that  man  and  not  the  mosquito  carries  the  malarial 
parasite  through  the  winter.  Gametocytes  are  commonly 
found  in  the  blood  of  these  "  carriers  "  in  the  spring ;  and  it  is 
generally  agreed  that  the  gametoc}i;es  are  intracorpuscular. 

Eowley-Lawson  holds  that  the  human  malarial  parasites  are 
extracorpuscular  and  that  they  migrate  from  one  red  cell  to 
another.  The  sporozoa  are  intracellular  parasites.  Aside 
from  the  points  in  human  blood  that  indicate  the  malarial 
parasites  to  be  intracorpuscular,  there  are  some  points  in  other 
parasites  of  the  red  blood  cell  that  would  indicate  that  the 
malarial  parasite  is  intracorpuscular.  Proteosoma  crowds  the 
nucleus  of  the  red  blood  cell  to  one  side  as  it  grows ;  Hajmo- 
proteus  curves  around  the  ends  of  the  nucleus  of  the  red  blood 
cell  as  it  grows ;  the  hEemogregarines  curve  around  the  ends  of 
the  nucleus  of  the  red  blood  coll,  coil  up  beside  it,  or  crowd  it 
to  one  side,  as  they  grow. 

The  lowest  estimate  of  the  rate  of  death  of  tlie  red  blood 
cells  would  make  the  life  of  a  red  blood  cell  55.5  days.  Other 
estimates  would  make  it  as  low  as  23  days. 

Since  we  do  not  believe  that  the  gametocyte  is  able  to  travel 
from  one  red  blood  cell  to  another,  we  must  conclude  that  any 


gametocyte  found  came  from  a  schizont  less  than  two  months 
before.  So,  if  gametocytes  are  found  in  the  blood  six  or  eight 
months  after  the  last  attack  of  fever  we  must  conclude  that  the 
schizogony  continued  for  at  least  four  to  six  months  afttr  the 
last  attack  of  fever. 

Craig  found  malarial  parasites  in  the  spleen  of  patients  who 
had  died  of  some  disease  other  than  malaria,  and  in  whom 
there  were  no  symptoms  of  malaria.  The  parasites  were 
undergoing  normal  schizogony  in  the  spleen,  but  in  numbers 
insufBcient  to  produce  clinical  symptoms. 

It  appears,  then,  that  in  human  malaria,  just  as  in  bird 
malaria,  schizogony  continues  for  a  long  time  in  the  chronic 
infection.  Wliether  the  schizogony  continues  in  the  peripheral 
blood  or  in  the  blood  in  the  internal  organs  makes  no  differ- 
ence in  the  part  it  can  play  in  relapse. 

Theories  of  Relapse 

There  are  several  theories  as  to  the  pathogenesis  of  relapse 
^in  malaria. 

\1)  Schaudinn  considered  that  relapse  was  due  to  par- 
thenogenesis of  the  macrogametocytes  which  persisted  in  the 
blood  and  internal  organs  of  the  patient. 

iloldovan  says  that  he  undertook  his  experiments  in  order 
to  determine  whether  relapse  was  due  to  parthenogenesis  of  the 
macrogamete  as  claimed  by  Schaudinn.  He  says  that  the 
establishment  of  tlie  continuation  of  the  asexual  cycle  of  Pro- 
teosoma in  the  chronically  infected  birds  made  it  unnecessary 
for  him  to  study  the  question  further  along  that  line. 

In  Proteosoma,  the  asexual  cycle  takes  place  in  the  peripb 
eral  lilood,  the  infection  is  transmitted  by  injection  of  periph- 
eral l)lood,  relapse  occurs,  and  there  is  no  immunity."     In 


=  Since  writing  this  I  have  read  Sergent  and  Hempl's  article  in 
Bull.  Soc.  path,  exot.,  1917,  X,  550,  Sur  I'immunite  dans  le 
paludisme  des  oiseux. 

Proteosoma-containing  material  was  injected  intraperitoneally 
into  five  canaries,  at  least  two  and  one-half  years  after  their 
original  infection.  One  of  the  birds  developed  a  severe  infection, 
as  did  two  controls.  In  one  of  the  injected  birds,  no  parasites 
were  found  after  the  injection,  in  three  of  them  an  occasional 
parasite  was  found.  Sergent  and  Hempl  conclude  that,  in  four  of 
the  birds,  a  relative  immunity  had  persisted  tor  at  least  two  and 
one-half  years. 

It  is  my  opinion  that  had  they  injected  blood  from  the  five 
canaries  into  other  canaries,  they  would  have  found  tliat  the  four 
resistant  birds  were  still  infected,  hibile  infection,  and  the  bird 
which  developed  a  rich  infection  was  the  only  one  that  had 
recovered  from  the  infection  of  over  two  and  one-half  years 
before.  The  occasional  parasites  found  in  the  blood  of  three  of  the 
resistant  birds  were  the  ones  that  regularly  circulate  in  the 
peripheral  blood  of  birds  that  have  a  labile  infection,  and  the 
parasites  were  found  as  a  result  of  the  prolonged  search  made  "< 
this  time;  or  there  may  have  been  a  mild  relapse  as  a  result  o^'the 
injury  on  making  the  injection. 

Since  superinfection  is  not  possible  in  labile  infection,  which  is 
so  common  in  protozoan  infections,  failure  to  infect  hr  Injection  of 
infectious  material  cannot  be  interpreted  as  mesning  immunity 
in  these  infections.  Recovery  must  be  determined  by  injection  of 
blood  from  the  supposedly  recovered  bird  into  a  susceptible  bird. 

The  conditions  as  to  immunity  and  reinfection  in  syphilis  are 
parallel  witli  the  conditions  here. 
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Hsemoproteus  columbae,  the  asexual  cycle  takes  place  in  the 
internal  organs,  only  gametocytes  appear  in  the  periplieral 
hlood,  and  the  infection  is  not  transmitted  by  injection  ol' 
juripheral  blood  ;  the  question  of  relapse  or  recovery  with 
sterile  immunity  is  not  cleared  u]) :  but  a  l)ird  once  infected  is 
proof  against  further  infection. 

In  the  family  Babesioe  we  have  life  cycles  similar  to  those 
of  Proteosoma  and  Haemoproteus  columba?,  and  here  the  ques- 
tion of  relapse  and  immunity  is  worked  out.  In  Babesia,  the 
asexual  cycle  takes  place  in  the  peripheral  blood,  the  infection 
is  transmitted  l)y  injection  of  periplieral  blood,  relapse  occurs, 
and  there  is  no  immunity;  just  as  in  Proteosoma.  In  Thei- 
leria.  the  asexual  cycle  takes  place  in  the  internal  organs,  (jnly 
gametocytes  ap])ear  in  the  peripheral  blood,  the  infection  is 
not  transmitted  by  the  injection  of  peripheral  hlood.  rehijjse 
does  not  occur,  and  tliere  is  immunity. 

Jleyer,  writing  of  African  coast  fever  in  cattle,  says  that  it 
is  impossil)le  to  infect  a  cow  witli  blood  containing  gamctn- 
cytes;  that  when  an  animal  has  had  the  disease,  the  ganic- 
tocytes  and  developmental  forms  disappear  from  the  blood  and 
the  organs;  that  such  an  animal  is  no  longer  a  "carrier"  of 
the  parasites,  and  does  not  suffer  relapse.  These  facts,  he  says. 
UiTig  known,  are  explained  by  Gonder's  investigations,  which 
show  that  partlienogenesis  does  not  occur  in  Pirosoma  parvuni 
( 'I'lieileria  ]iarva).  He  says  that,  in  this.  Pirosoma  ])arvuiii 
(Theileria  ]iar\ii|  is  an  cxccjitiun  from  ill!  otiicr  knciun 
]jirosomes. 

Schaudiiin's  work  has  iiot  hccn  satisfacturiiy  conlirined. 
Ami  ill  'rhcilrria.  the  imly  oi'ganisni  sii  far  wcirked  out  in 
winch  it  was  possible  ti)  work  with  persisting  gametocytes 
witliout  confusion  from  a  continuation  (if  the  asexual  cycle, 
it  lias  lieeii  necessary  to  niite  an  exception  to  Schaudimrs 
theory. 

(2)  Tlie  theory  of  a  resistant  form  of  the  parasite  has 
lieen  |iut  forward  liy  Celli,  Craig,  and  recently  liy  James. 
Ill  iKiiie  dl'  its  forms  is  tiiis  tiieory  consistent  with  any  iden 
that  tlie  resistant  or  resting  organism  is  intraeorjniscular.  on 
account  'd'  tlie  short  life  of  the  red  blood  cell.  Again,  siiuc 
gametocytes  a]ipear  in  the  hlood  for  months  after  the  last 
attack  of  malarial  fe\er.  we  know  that  the  asexual  cycle  is 
going  on.  If  it  is  consideretl  that  the  resistant  form  of  the 
]jarasite  is  extracellular,  or  is  in  some  cell  other  than  the  red 
blood  cell,  we  can  only  answer  that  no  evidence  of  such  a  fcnni 
has  been  found  in  Theileria,  the  only  organism  so  far  worked 
out  in  which  there  is  not  confusion  from  a  continuation  of  the 
asexual  cycle. 

James"  statement  of  the  theory  of  a  I'esistant  or  resting 
stage  is  as  follows : 

1-  In  instances  of  true  relapse,  as  distinguished  from  recrudes- 
cence, Uie  first  forms  of  tliP  parasite  present  in  tlie  peripheral 
blood  are  large  forms  which,  if  seen  during  the  course  of  an 
ordinary  attack,  would  certainly  be  classed  as  gametocytes,  though 
it  might  not  be  easy  to  say  definitely  to  which  sex  they  belong. 
These  forms,  and  the  pre-sporulating  forms  which  follow  them, 
are  found  before  the  patient  has  any  symptoms,  or  is  aware  that 
an  attack  is  impending. 


2.  In  cases  which  relapse  during,  or  very  shortly  after,  vigorous 
quinine  treatment  by  the  mouth  or  Intravenously,  prolonged 
search  of  the  peripheral  blood  may  fail  to  show  the  presence  of 
parasites,  but  examination  of  films  of  splenic  blood  may  reveal, 
as  if  "  encysted "  in  dehemoglobinized  red  blood  corpuscles, 
(a)  large  forms  resembling  gametocytes  with  a  voluminous 
nucleus;  (b)  similar  forms  with  the  nucleus  divided  into  three 
or  more  separate  blocks. 

These  are  persistent  forms  upon  which  quinine  given  intra- 
venously is  inoperative,  and,  tailing  a  better  explanation,  one 
assumes  that  they  are  the  cause  of  the  relapses,  and  that  they  are 
not  gametocytes,  but  are  asexual  forms  in  which  the  parasite  lays 
up  during  the  intervals  between  true  relapses. 

If  no  i)arasite  can  stay  in  a  red  blood  cell  more  than  two 
months,  it  does  not  appear  that  we  can  accept  James"  sugges- 
tion that  the  parasite  lays  up  in  a  red  cell  during  the  interval 
between  relapse.  He  is  probably  right  in  saying  that  they  are 
asexual  organisms,  but  they  must  go  through  their  cycle  in 
less  than  t^\'o  months  or  he  lost. 

James'  description  of  these  parasites  sounds  like  Prowazek's 
statement  regarding  the  parasites  that  are  found  in  chronic 
bird  malaria.  Prowazek  .says  that,  while  in  chronic  human 
malaria  we  find  mainly  gametes,  in  chronic  bird  malaria  we 
also  find  young  parasites  of  which  one  is  not  able  to  .-ay  whether 
they  are  young  schizonts  or  gametes. 

Jloldovan's  statement  that  if  we  can  demonstrate  the  con- 
tinuation of  the  ase.xual  cycle  we  do  not  need  to  .study  the 
question  of  whether  relap.se  is  due  to  parthenogenesis  of  the 
macrogametocyte  applies  equally  to  the  tiieory  of  a  resistant 
or  resting  form  of  the  parasite. 

Intracorpuscular  conjugation,  as  de.scribed  by  Craig,  can  be 
interpreted  as  a  method  of  keeping  the  a.sexual  cycle  active  as 
readily  as  a  method  of  producing  a  resistant  form  of  the 
organism.  \\'e  know  that  asexual  reproduction  can  go  on  for 
years  in  various  protozoa,  as  .shown  especially  for  Paramoecium 
by  Woodrulf  and  Erdmann.  The  .strain  of  Proteosoma  with 
which  I  have  worked  has  been  carried  for  over  four  years 
without  going  through  an  arthrojiod  host.  That  some  nuclear 
rearrangement  takes  jilace  s(>ems  to  be  very  ju'obable.  and 
intracoi-piisciilnr  conjugation  of  |ianisites  may  lie  of  the  same 
nature. 

(3)    Bignanii  states  that — 

in  all  probability  relapses,  whether  at  short  or  long  intervals,  or 
whether  separated  by  lengthy  periods  of  latency,  should  be  con- 
sidered from  a  single  viewpoint;  that  is  to  say,  as  having  the 
same  genesis,  depending  on  the  persistence  of  the  pyrogenous 
cycle.  In  one  group  of  relapses  the  parasitic  material  that  main- 
tains the  infection  is  represented  by  a  minimum  quantity  of  forms 
of  the  ordinary  fever-producing  cycle,  often  recognizable  by  an 
accurate  microscopical  examination,  at  least  at  some  time  in  the 
course  of  the  infection,  which  forms  for  a  long  time  cannot  attain 
the  quantity  or  the  virulence  necessary  to  cause  fever.  Espe- 
cially in  those  cases  in  which  a  series  of  relapses  occur  at  longer 
or  shorter  intervals  without  quinine  treatment,  one  should  keep 
in  mind  the  possibility  that  after  a  series  of  febrile  attacks  the 
organism  acquires  a  certain  immunity  in  respect  to  the  pyro- 
genic  action  of  the  parasites;  which  immunity  being  transitory, 
as  happens  in  other  infections,  it  is  attenuated  or  ceases  after  a 
certain  period  of  apyrexia;  whence  the  onset  of  relapse. 
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But  there  is  also  a  group  of  relapses,  in  which  the  material, 
which  maintains  the  infection  during  the  period  of  latency,  is 
represented  by  forms  resistant  to  quinine,  due  to  a  process  of 
selection  under  the  action  of  the  alkaloid,  as  occasion  offers;  it 
is  not  necessary  to  suppose  that  such  forms  differ  morphologically 
from  others  as  I.  myself,  more  than  once,  have  also  thought. 

Ill  my  opinion,  all  of  the  findings  arc  in  keeping  with 
I'igiiiinii's  view;  that  is,  that  the  asexual  cyele  jiersists  during 
the  period  between  relapses:  that  during  the  period  between 
reln])ses  the  organisms  are  present  in  too  small  nunilier  to 
produce  symptoms  or  to  be  found  in  the  peripheral  blood  :  and 
that  when  something  Iiappcns  to  reduce  the  resistance,  tbis 
cycle  l)ecoracs  more  active,  and  the  organisms  l)ecome  numer- 
ous enough  to  produce  .symptoms  and  to  be  found  in  the 
|ieripheral  blood. 

The  continuation  of  the  asexual  cycle  over  long  periods  in 
which  tliere  is  no  clinical  malaria  is  undoubted.  ]?elapse  does 
not  occur  in  infections  with  the  only  organism  worked  out 
under  conditions  where  it  is  possible  to  observe  persistence  of 
gametocytes.  Xo  resistant  or  resting  intracorpuscular  form 
of  the  organism  can  exist  for  more  than  50  1o  (;0  days,  on 
aceoniit  of  the  short  life  of  the  red  blood  cell. 

IJignanii  considers  that  there  is  some  change  in  the  bio- 
liigical  ]ii'(i|i('rtics  111'  the  organisms  that  carry  on  tlie  low  grade 
asexual  cycle  and  are  resistant  to  quinine.  I  believe  (bat  tlii'i'c 
is  something  more  to  the  iniinunity  of  the  host  than  "in  i'es|ieet 
lo  the  ])yrogeiiic  action  of  the  parasites."'  That  is.  I  Tliiiik 
there  is  more  than  iniuiunity  to  the  /laroxijsnuil  Inxln.  Seliill- 
ing  is  of  the  opinion  that  the  paroxysmal  ioxins  do  not  luuc 
any  ajipreciable  antigenic  action.  In  cases  not  treated,  not 
only  do  the  attacks  of  fever  become  milder  and  finally  cease, 
but  the  parasites  become  fewer  and  fewer  in  the  periplieral 
blood.  This  is  readily  followed  in  Proteosoma  infection  of 
birds,  and  is  a  common  observation  in  human  malaria.  Then, 
in  Proteosoma,  tlie  infected  bird  is  resistant  to  superinfection, 
even  though  no  parasites  can  be  found  in  the  peripheral  blood. 
I  lielieve  that  antibodies  are  produced  which  actually  oppose 
tbe  growth  and  inultiplication  of  the  parasites:  that  in  some 
eases  this  opposition  is  strong  enongli  to  actnally  destroy  the 
parasites  and  recovery  results;  that  more  commonly  the  oppo- 
.-ili<iii  is  not  strong  enough  to  destroy  the  parasites,  but  a  few 
i>r  tbeiii  become  resistant  and  keep  up  the  cycle — what  Schill- 
ing calls  labile  iiiferlli)n  (Plehn's  lolernnce).  Here  tlie 
animal  resists  superinfection.  When  anything  occurs  to  lower 
the  resistance  of  tlie  host,  these  parasites  multiply  rapidly  and 
set  up  a  relapse.  Here,  as  in  so  many  other  protozoan  infec- 
tions, the  antibody  production  continues  only  as  long  as  the 
infection  exists:  as  soon  as  the  infection  ceases,  the  stimuhis 
to  antibody  jirodnction  is  wiilidrawn.  and  the  animal  is  asaiii 
>iisc(>ptible  to  infection. 

Conclusion 
In  malaria,  tbe  body  produces  antiliodies  which  resist  the 
niiiltiplieaticjii  cd'  the  parasites.  But  certain  of  the  parasite^ 
become  resistant  to  these  antibodies  (or  to  quinine)  and  cmi- 
tinue  the  asexual  cycle,  the  number  of  parasites,  however, 
bidng  too  small  to  pnnlnee  symptdins.     When  anything  lia]i- 


peiis  to  lower  the  resistance  of  the  Ijudy.  these  parasites  are 
able  to  multiply  rapidly  and  produce  symptoms;  that  is,  a 
ludapse.  The  continuation  of  gametocytes  is  due  to  th&^on- 
tinuation  of  the  asexual'cycle.  As  long  as  the  infection  cov- 
tinue.s,  the  body  is  stimulated  to  produce  antiiiodies,  and  the 
infected  person  is  resistant  to  superinfection;  that  is,  there  is 
a  labile  infection.  There  is  no  immunity  after  recovery:  as 
.soon  as  the  infection  is  stopped  by  the  antibody  production,  or 
by  treatment,  the  stimulus  to  antibody  production  is  with- 
drawn, anil  the  ]ierson  is  susceptible  to  reinfection,  just  as 
though  be  had  never  been  infected  b(d'ore. 
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DISCUSSION 

Dr.  MacCallilai.— I  want  to  congratulate  Colonel  Whitmore 
upon  this  splendid  paper  which  puts  the  whole  thing  in  a  much 
clearer  light  than  it  was  before.  There  were  two  or  three  points 
that  struck  me  particularly.  One  was  the  reference  to  the  ques- 
tion as  to  whether  the  parasites  are  intracellular  or  not.  I  am 
sure  there  is  no  possible  doubt  about  that.  You  can  see  them 
inside  the  corpuscles,  see  them  move  Inside  the  corpuscles,  see 
them  move  the  nucleus  and  see  the  corpuscle  break  and  the  para- 
site come  out,  sometimes  dragging  the  nucleus  out. 

The  question  of  relapse  is  a  most  important  one.  I  gathered 
from  Colonel  Whitmore's  paper  that  it  is  his  opinion  that  the 
asexual  cycle  is  the  thing  that  is  responsible  for  the  relapse. 
Colonel  Whitmore's  statement  about  the  inability  of  these  organ- 
isms to  superimpose  themselves  on  an  old  infection  is  especially 
interesting.  Does  that  mean  that  no  amount  of  introduction  of 
new  parasites,  even  of  the  same  character,  in  case  resistance  is 
lowered,  will  "take"  in  such  a  person?  In  that  case  it  is  inter- 
esting to  consider  what  has  happened  in  those  persons  who  die 
of  an  acute  attack  of  malaria.  You  almost  invariably  And  there 
are  signs  of  long  continued  infection.  Are  we  to  understand  that 
in  those  cases  there  has  been  one  infection  from  the  very  begin- 
ning, and  that  they  died  from  an  acute  attack  merely  because 
through  some  indiscretion  they  have  lowered  their  resistance  and 
have  become  subject  to  an  exacerbation  of  their  original  infec- 
tion? If  that  is  so,  it  would  mean,  I  suppose,  that  a  person  can 
have  only  one  infection,  in  fact  is  practically  immune  then  except 
for  his  original  malaria. 

I  might  say  a  word  about  the  existence  of  malaria  in  some  of 
the  countries  I  visited  last  year.  It  is  the  disease  in  those  tropical 
countries,  especially  in  the  East  Indies.  I  think  that  cholera, 
plague  and  leprosy  sink  into  insignificance  compared  with 
malaria.  In  the  Malay  States,  for  example,  I  found  that  the 
coolie  laborers  died  off  at  an  astounding  rate.  The  engineer  of 
public  works  at  Kuala  Lumpur  told  me  he  was  in  the  habit  of 
hiring  100  coolies  at  a  time,  different  kinds  each  time.  For 
instance,  he  would  start  with  100  Chinese  coolies;    85  per  cent 


would  died  off  in  a  few  days'  time  and  the  rest  would  run  away. 
He  would  then  try  Malays  and  so  on,  but  95  per  cent  was  the 
average  of  deaths.  I  did  autopsies  in  Singapore  for  about  17  days 
and  in  that  time  I  had  11  cases  of  fatal  malaria  at  autopsy.  In  all 
my  previous  life  I  had  seen  only  four  fatal  cases.  These  11  cases 
were  chiefly  of  the  aestivo-autumnal,  or  subtertian  type,  as  the 
English  call  them.  The  material,  microscopically,  proved  to  be 
most  interesting.  They  were  apparently  cases  of  massive  infec- 
tion. The  intestinal  mucosa  showed  the  capillaries  completely  • 
plugged  with  organisms.  In  the  brain  also  the  capillaries  were 
found  to  be  completely  plugged  with  parasites.  I  suppose  that 
was  largely  responsible  tor  the  coma  in  wliicli  these  patients  were 
plunged  toward  the  end. 

LiEUT.-CoLO.NEL  Whit.moue. — 1  was  very  glad  to  hear  Dr.  Mac- 
Callum  express  himself  so  definitely  that  tlie  parasite  is  intra- 
corpuscular.    That  is  an  important  thing  for  our  argument. 

The  question  of  superinfection  seems  to  be  rather  a  broad  one. 
The  idea  seems  to  be  that  the  body  has  developed  antibodies,  and 
only  certain  of  the  parasites  have  become  resistant;  and  they  are 
able  to  live  and  complete  their  cycle  just  balanced  by  the  anti- 
bodies; that  is,  we  have  a  labile  infection.  Wasielewski  was  not 
able  to  say  definitely  in  three  of  his  birds  whether  the  parasites 
circulating  in  the  blood  might  have  been  the  ones  he  Injected.  It 
is  generally  considered  that  in  the  protozoa,  superinfection  is  not 
possible  so  long  as  infection  lasts. 

The  question  whether  a  man  can  have  malaria  more  than  once 
in  his  life  is  not  so  easy.  Koch  applied  his  immunity  idea  to 
human  malaria  and  considered  that  in  malarial  districts  the 
children  who  had  the  disease  become  immune,  and  for  that  reason 
we  did  not  have  malaria  in  adults.  I  think  it  is  definitely  agreed 
now  that  that  is  not  the  case;  but  that  in  those  people  who  have 
had  malaria  as  children,  chronic  malaria  persists  and  that  is  why 
they  do  not  have  malaria  as  adults.  They  have  a  chronic  (or 
labile)  infection  and  are  resistant  to  superinfection. 

I  would  hate  to  feel,  however,  that  with  all  of  our  treatment  we 
do  not  cure  any  cases  of  malaria.  Moldovan  showed  that  occa- 
sionally birds  recover.  Of  course,  we  have  followed  Proteosoma  in 
birds  for  only  29  months,  and  that  is  not  a  very  long  time  in  the 
life  of  a  man.  Whether  a  man  may  be  infected  for  a  few  years, 
and  then  recover,  is  pretty  hard  to  say.  In  malarial  jlistricts,  a 
great  many  people  seem  to  recover,  but  apparently  many  of  them 
remain  infected.  If  they  do  recover,  they  get  another  infection 
right  away,  and  always  keep  one  going.  In  one  place  in  Colombia, 
where  we  had  occasion  to  go  to  look  into  some  supposed  yellow 
fever,  it  happened  to  be  convenient  to  get  blood  from  10  persons — 
men  who  had  not  had  malaria  for  months.  In  four  of  those 
10  we  were  able  to  find  malarial  parasites  in  the  peripheral  blood 
without  prolonged  search;  so  I  am  inclined  to  think  that  those 
people  have  an  infection  almost  constantly. 


THE  PHYSICIAN'S  APHORISMS: 

By  Hakrt 

Hippocrates  was  greatly  revered  during  the  middle  ages  by 
the  Jews.  He  was  called  the  "  Chief  of  Physicians  "  by  Mai- 
niunides  and  he  was  spoken  of  as  "The  Saint"  (He-Hasid). 
His  \Yorks  were  variously  put  into  Hebrew  from  Arabic  or 
from  Latin  translations  and  they  were  provided  with  Hebrew 
comnientariiis.'    It  is  an  indication  of  their  popularity  that  a 


A  MEDIiEVAL  HEBREW  SATIRE 

Friedenwald 

Hebrew  satire  was  written  in  the  form  of  the  aphorisms  under 
the  title  "  The  Physician's  Aphorisms." 

The  author  was  En  Maimon   Galipapa,'  a   Proveugal,  of 

'      whom  nothing  is  known  but  that  he  wrote  satires  (probably 

in  the  latter^art  of  the  13th  century),  the  one  just  mentioned 

and  "  A  Widow's  Yow,"  and  "  The  Contentions  of  a  Wife." 


'  See  Steinschneider,  Hebraeische  Uebersetzungen,  Berlin,  1893. 
p.  688. 


=  Concerning  authorship,  etc.,  see  Davidson,  Sefer  Shaashuim, 
p.  119. 
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These  works  have  been  edited  aud  published  under  the  title 
"  Three  Satires  "  by  Prof.  Israel  Davidson  (New  York,  1904), 
from  "  a  unique  copy  in  the  Bodleian  Library  at  Oxford." 

Following  the  form  of  the  Hebrew  translation  of  Hippoc- 
rates, in  which  each  chapter  opens  with  the  "  Amar  Abucrat  " 
{i.  e.,  "Hippocrates  says"),  each  paragraph  of  the  satire  be- 
gins with  the  words  "  Amar  oyeb  "  (■(.  c,  the  "  Enemy  says  " ) . 
The  Hebrew  style  is  that  much  in  favor  at  that  period — the  use 
of  Biblical  expressions  and  phrases  woven  together. 

In  the  translation  '  which  follows  there  is  no  attempt  to 
indicate  the  Bihliial  references  excepting  in  the  first  para- 
graph. 

The  Piiysiciax's  Apitoiiisiis 

Oyeli  (the  enemy)  said:  "I  will  pursue  iind  nvfrtake  [Ex. 
XV,  yj  the  worthless  physicians  [Zacli.  XI,  ll  "worthless 
shepherds"];  they  rejoice  with  the  joy  of  harvest  (Isaiah 
IX,  3)  and  as  one  gayly  tripping  to  the  music  of  the  flute 
(Isaiah  XXX,  29),  when  they  slay  a  man  before  his  tinif 
(Job  XV,  32)  and  he  is  cut  off  from  his  people  (Leviticus 
XVII,  4)  and  his  place  knows  him  no  more  (Psalm  CIII,  Ki). 
I  will  tell  of  their  wicked  ways,  their  evil  shall  be  disclosed, 
they  wlu)  bring  misfortune  upon  misfortune  (Joli  X\'l.  14), 
tlicy  wbii  arc  currupting  the  world  (I  Samuel  VI.  .')).  I  will 
(•(iiiccal  my  name,  lest  they  should  curse  me,  lest  in  a  short 
while  they  should  stone  me  (Exod.  XVII,  4). 

"  Whoever  reads  one  chapter  of  this  every  day  will  abide 
in  safety,  and  without  fear;  he  will  find  repose  for  himself 
when  his  head  aches;  and  if  he  knows  it  by  heart,  it  will  be  a 
cure  for  all  his  tlesh." 

CIIAVTEE    I.      GATE   OF   VANITY 

1.  Oyel)  said:  ''Life  is  vanity;  labor  is  regarded  willi  dis- 
favor; they  who  should  work,  shirk;  and  time  jiresses.'  Prac- 
tice distresses;  the  sick  are  foolish  and  put  their  trust  in  a 
physician,  a  heretic  or  an  atheist ;  those  tliat  aid  him  are  stupid, 
leaning  toward  crooked  ways.  There  is  a  time  for  life  and  for 
death,  l'(ir  cure  iir  fur  the  shadow  of  death.  There  is  no  con- 
trolling (iod's  acticiu!  Who  will  he  rejected?  Who  will  be 
spared?" 

".'.  Oyeli  said:  "  \\4ien  one  is  ill  let  liim  not  seek  the  pliy- 
siciiiii  ;  wlietlier  lie  he  strong  oi-  weak,  do  not  desire  his  remedies. 
A\(iid  his  paths,  he  careful  lest  he  ^isit  you,  for  one  dare  not 
expect  a  miracle,  lie  comes  M'ith  haughtiness  and  arrogance 
in  (ii'dcr  to  increase  the  trouble.  \\'oe  unto  the  |)atient  with 
whom  the  physician  comes  in  contact,  for  seven  ahoininatimis 


'  I  desire  to  express  my  gratitude  to  Professor  Davidson  for  his 
advice  and  his  revision  of  tliis  translation,  as  also  to  Dr.  K.  N. 
Rablnowitz,  Dr.  L.  M.  Palitz,  and  Dr.  David  Hlondhcini  for  their 
help. 

'Compare  with  the  words  of  Hippocrates'  Aphorisms:  Life  is 
short  and  art  is  long;  the  occasion  fleeting,  experience  fallacious, 
and  judgment  difBcult.  Compare  likewise  witli  "  Sayings  of  the 
Fathers"  (II,  20)  The  day  is  sliort,  tlic  work  is  great,  the 
laborers  are  sluggish,  etc. 


are  in  his  heart.     He  winks,  he  gestures  with  his  fingers ;  to 
increase  his  fee  is  his  only  thought." 

3.  Oyeb  said :  "  The  foundation  of  medicine  was  brilliant 
wisdom  and  its  ways  were  upright.  Eecently,  however,  ri«\v 
people  have  come;  the  present  doctors,  who  have  learned  little, 
boast :  '  We  are  wise  and  know  all  the  secrets  of  science.'  but 
they  are  ignorant  and  empty-headed.  They  only  take  the  gold 
the  silver,  the  coin.  They  corrupt  and  do  evil,  but  how  to  do 
good  they  know  not." 

4.  Oyeb  said:  "  At  the  first  visit  of  the  phj'sician  he  says: 
'  Wliy  are  you  lying  down  ?  Arise  if  v'ou  wish  that  your  illness 
and  your  aching  shall  pass  away;  avoid  wine  and  lust;  likewise 
eat  no  meat,  and  subdue  the  desire  of  your  stomach;  eat 
nothing  but  barley  food,  which  is  healthy  for  asses,  or  a  little 
bread  with  lentils  and  .soup.'  So  spoke  the  physicians  who 
were  gathered  in  Bene  Berak,  that  the  fever  might  vanish. 
But  the  fever  increases  with  pain,  like  a  blossoming  flower. 
The  ijhysician  will  promise  to  cure,  but  there  is  no  assurance." 

5.  Oyeb  said  :  "  The  doctor  makes  great  pretense;  he  draws 
the  patient's  arms  once  to  the  left  and  then  to  the  right ;  he  says 
to  the  pulse,  that  it  is  good,  but  he  is  as  a  blind  man  who  gropes 
about  at  midday.  Once  he  will  say  that  the  patient  is  leaping 
over  mountains,  then  that  he  is  walking  in  the  plains  [t.  c,  he  is 
constantly  contradicting  himself]  ;  there  is  no  truth  in  hi§ 
words;  he  is  not  able  to  distinguish  his  right  hand  from  his 
left !  " 

G.  Oyeb  said :  "  Coiu'crning  the  color  of  the  patient's  urine, 
the  fool  will  speak  deception  and  falsehood  and  will  tell  many 
lies.  He  will  a.sk  to  look  at  the  color,  to  determine  whether  the 
sickness  is  in  the  body  or  in  the  bones,  for  '  his  waters  deceive 
not'  [Isaiah  LVIIL  11  |.  lie  shakes  the  urinal;  he  .<ees 
whether  the  sediment  is  above  or  at  the  bottom,  and  whether  it 
is  red.  When  its  appearance  is  red,  he  will  sentence  to  death ; 
he  will  look  at  it  with  sadness.  But  if  it  is  white  and  cloudy, 
he  will  likewise  say  there  is  no  hope.  He  sees  but  darkness  and 
chaos." 

(11  M-LEi;    II.      A    GATE    OF   raDICULE 

1.  ( )veh  said  :  '■  There  arc  four  kinds  of  humors  °  which  are 
the  fciiuidation  of  the  man's  constitution,  to  enable  him  to 
walk  ahroad  with  his  stafl'  (Ex.  XXI,  19).  The  temperaments 
produced  liy  these  humors  arc  eight,  good  and  bad.  Each  of 
the.se  is  opposed  to  the  other.  If  there  is  peace  among  them, 
the  body  is  healthy,  there  is  no  need  for  the  doctor,  for  drugs 
nor  for  remedies.  But  when  one  property  rises  against  the 
other,  then  tlie  jicrson  takes  to  his  bed  and  his  visage  is 
marred." 

2.  Oyeb  said:  "There  are  three  kinds  of  fevers;  in  th*^ 
humors,  in  the  limbs,  and  in  the  spirits,  and  from  these  the 
fever  siircads  either  for  life  or  death ;  likewise  all  dise«se  and 
])ain,  whether  cold  or  hot.  arise  from  these.  But  't  is  not 
worth  while  to  call  the  doctor  to  aid.  for  he  will  s.'iy  to  liimself : 


'The   four   elomentary   juices   in    Hippocrates'   medicine    were 
blood,  phlegm,  yellow  bile  and  black  bile. 
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'  I  shall  become  renowned  if  the  patient's  life  is  saved ; '  yet  he 
is  ignorant  and  willing  to  do  a  wrong." 

3.  Oyeb  said :  "  In  a  continuous  or  daily  fever,  all  that  the 
physician  does  is  falsehood  and  pretense  and  in  tertian  and 
qnartan  and  complicated  fevers  [he  is  guilty  of]  thousands 
and  myriads  of  errors.  But  what  does  it  matter  to  the  phy- 
sician whether  the  patient  dies  or  lives,  so  long  as  he  gets  his 
fee;  and  the  result  of  his  work,  let  it  be  what  it  may."' 

4.  Oyeb  said :  When  one  is  very  constipated,  the  physirian 
puts  a  syringe  in  the  rectum,  and  gives  an  injection  without 
rule  or  measure,  in  order  to  separate  the  '  bitter  waters '  and 
the  freces ;  while  the  syringe  is  still  in  place,  the  doctor  thrusts 
it  further  in ;  the  patient  cries  aloud  and  cannot  endure  it,  but 
the  doctor  says:  'Keep  quiet,  until  the  mass  is  out.  Wliy 
shall  j'ou  remain  constipated?  Wherefore  shall  you  die  before 
your  time  ?  Now  you  will  be  clean  of  all  impurity,  and  you  will 
sit  in  cleanliness  in  your  house.  Wherefore  shall  you  remember 
the  day  of  your  going  out  [i.  e.,  your  movement] .'  " 

■").  Oyeb  said:  "  When  one  has  diarrhoea,  is  coueliing  down 
.  .  .  .  cannot  find  rest  for  himself,  and  he  needs  to  go  abroad; 
when  cramps,  pain  and  suffering  come  on,  and  he  is  afflicted 
with  his  excrement  and  his  intestines  are  boiling  and  he  fills 
one  vessel  after  another,  until  his  abdomen  and  flanks  cleave 
to  one  another ;  then  the  physician  comes,  haughty  and  work- 
ing wonders,  and  he  says:  '  To  death  with  the  movements  of 
the  bowels,  for  I  will  give  a  remedy  and  this  will  stop ;  then  will 
[you]  again  become  firm  and  harder  than  a  rock.'  But  to  the 
patient  this  is  of  no  avail,  as  the  everlasting  running  still  con- 
tinues. Then  will  he  cry :  '  Why  does  this  one  [doctor]  come 
to  increase  my  troubles;  for  he  has  not  closed  the  doors  of  my 
belly?'" 

G.  Oyeb  said :  "  When  the  head  aches,  and  the  pain  is  severe 
and  the  only  thing  is  to  lie  abed  and  the  patient  cries :  '  My 
head,  my  head,  call  the  doctor,  tell  him  about  me;  because  of 
the  headache,  I  am  not  able  to  taste  and  touch  anything ;  there 
is  darkness  [about  me]  and  no  light !  Oh,  that  some  one  might 
cast  me  into  a  pit  or  into  the  river,  for  it  were  better  for  me 
to  die  than  to  live;  there  is  no  hope  for  my  desires! '  And 
behold,  there  come  two  asses,  two  physicians,  ignorant  of  most 
things.  One  puts  his  hand  on  the  patient's  forehead,  and  the 
other  on  the  back  of  his  head,  and  they  cause  the  patient  to 
become  more  frightened.  One  says  this,  the  other  says  that ; 
and  the  patient  continues  his  wailing.  Then  they  will  say: 
'  We  need  our  books  to  find  a  remedy  for  you,  that  you  shall 
again  be  able  to  raise  your  head ! '  One  anoints  him  with  the  oil 
of  falsehood,  the  other  gives  him  '  bitter  waters  '  to  drink ;  they 
will  not  rest  until  they  lower  him  into  the  pit  of  hell  and 
uproot  him  completely." 

7.  0}'eb  said :  "  When  one  has  earache,  the  physician  will 
examine ;  then  he  will  say  that  this  is  the  illness ;  why  should  he 
lie?  He  stretches  forth  his  hand  to  take  his  fee  and  place  it  in 
his  pocket  or  his  purse.  Then  he  prepares  his  remedies  one  by 
one,  with  his  instruments,  ointments,  and  wicks ;  in  case  these 
do  no  good  [for  they  are  useless],  he  complains  that  it  is  the 


patient's  fault,  '  who  did  not  hearken  to  my  voice  and  did  not 
incline  his  ear  to  me.'  Then  the  patient  will  reply:  '  Behold,  I 
remembered  you  when  I  was  on  my  couch,  and  I  obeyed  you; 
and  now  you  stumble  over  your  own  words  according  to  which 
the  remedy  was  ordered;  and  besides  you  have  made  me 
deaf.' " 

8.  Oyeb  said :  "  When  one  has  a  spot  or  a  cloudiness  cover- 
ing the  eye  or  is  blind,  and  '  Jericho  was  straightly  shut  up  ' 
[Joshua  VI,  1,  i.  e.,  the  eye  is  tightly  closed]  and  the  doctor 
is  consulted  about  the  disease,  he  answers  with  pride  and 
arrogance :  '  Who  is  wise  and  able  to  explain  this,  and  who, 
like  me,  in  past  or  future,  can  interpret  it?  For  those  who 
suffer  with  their  eyes,  my  knowledge  reaches  to  the  heavens, 
and  for'all  humankind  have  I  established  my  covenant,  ily 
wisdom  is  greater  than  that  of  the  angels;  when  the  sight 
becomes  dim,  I  do  wondrous  work  to  clear  it ;  I  bring  healing 
to  the  eye.'  The  patient's  relatives  honor  him,  they  almost 
carry  him  on  their  hands.  He  visits  with  words  of  flattery 
and  sits  at  the  entrance  of  the  house ;  he  prepares  in  his  hand 
the  salt  of  Sodom  and  the  poison  of  a  serpent,  thorns  and 
thistles,  makes  a  plaster  of  them  and  puts  it  on  the  eye ;  but 
this  is  as  a  sword  and  a  spear,  and  the  pain  increases  exceed- 
ingly and  the  patient  cries  bitterly,  for  his  eye  is  blinded  !  " 

CHAPTKK   hi:      l-IilVOLITY 

1.  t)yeb  said:  "  Concerning' fevers  in  the  humors,  the  \)h\- 
sician  will  tell  wonderful  things  to  deceive  people.  He  will 
proclaim  all  over  the  world,  even  to  the  islands:  'Whoever 
wishes  to  live,  let  him  come  unto  me  and  I  will  give  the  right 
treatment;  it  has  been  prepared  and  and  kept  since  the  daj-s 
before  Ashmedai,  the  king  of  the  demons.  Hearken  to  me,  0 
Nations,  go  and  eat  early  in  the  morning  and  taste  my  bread 
[remedies]  ;  it  is  valued  as  a  food  for  great  and  mighty  kings ; 
the  onion  and  the  garlic  mixed  with  straw,  to  be  eaten  in 
abundance  with  dry  bread.  Likewise,  at  midday  and  in  .the 
evening,  you  shall  eat  the  meat  of  abominable,  creeping  ani- 
mals, poultry  or  eggs.  And  likewise  shall  ye  lie  with  women 
on  a  full  stomach ;  this  is  a  secret  remedy  and  cure.  This  ye 
shall  do  and  live  from  day  to  day  and  God  will  be  with  you, 
and  He  will  not  permit  the  destroyer  to  come  into  your  houses. 
And  whoever  does  not  believe  this,  will  do  the  opposite — 
"  A  man's  folly  will  pervert  his  path."  When  it  is  rumored 
that  the  plague  has  begun  to  spread,  we  will  send  people  to 
Gilead  to  seek  for  remedies,  or  for  wine  and  beer  in  the  cave 
of  the  two  daughters  of  Lot,  for  their  wine  is  from  the  vineyard 
of  Sodom  and  from  the  fields  of  Gomorrah;  a  remedy  is  near 
at  hand  whose  virtue  and  value  no  one  can  estimate.  But  if 
one's  bad  luck  causes  him  to  die,  you  need  not  weep,  neither 
shall  you  pity  him.' " 

2.  Oyeb  said :  "  In  liver  or  heart  or  lung  diseases,  the  phy- 
sician will  say  :  '  I  am  an  expert  in  their  treatment,  and  I  have 
acquired  much  wisdom  and  knowledge;  this  is  known  over  all 
the  world.'  But  in  truth  he  is  like  an  ass  under  a  pack-saddle 
when  he  opens  his  mouth  with  words  of  frivolity.    Instead  of 
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\\-isdom  they  are  [words  of]  stupidity  and  foolishness,  and  thus 
he  says : '  For  understanding  of  the  liver,  I  surpass  in  knowledge 
and  for  heart  disease  there  is  no  one  like  me  except  a  dog: 
concerning  diseases  of  the  lung,  who  but  I  is  sure  that  he  knows 
of  a  wonderful  cure  ?  And  on  your  giving  me  a  trial,  what  will 
you  find  but  that  all  the  seven  sciences  are  possessed  by  me  ?  " 
And  in  truth,  seven  are  the  abominations  in  'his  heart  and 
he  has  no  conscience  within  him.  Verily,  while  he  continues 
in  his  self-flattery,  the  patient  is  in  a  critical  condition :  and 
though  they  find  him  to  be  ignorant,  and  put  him  to  shame,  yet 
will  he  not  cease  from  his  evil  actions." 

3.  Oyeb  said:  "  Go  and  see  the  doings  of  the  physician  and 
his  remedies,  for  which  he  carries  his  sheaves  [t.  e.,  fees].  He 
opens  his  mouth  without  limit,  asserting  that  he  knows  all 
about  diseases,  accidents  and  their  causes ;  he  talks  much  about 
how  to  prepare  aid  and  remedy.  He  goes  to  the  druggist  with 
pride,  raises  his  hand  to  write,  in  order  to  show  his  ring.  He 
prescribes  in  a  foreign  language,  for  his  science  is  foreign  to 
him ;  [he  does  this]  in  order  to  remove  the  crop  with  its 
feathers  [in  order  to  "  bleed  "  the  jjatient]  ;  and  between  one 
word  and  the  other  he  spits;  this  is  his  manner  and  habit.  In 
unimportant  matters  he  makes  himself  very  busy.  He  says  to 
the  druggist:  '  Take  the  liquid  to  the  patient,  charge  him  as 
much  as  you  can,  and  ask  for  the  pay,  ere  his  lamp  will  be 
extinguished.  And  if  he  finds  in  it  trouble  and  misery,  we  are 
innocent,  since  "  all  who  .spoil  fire  exempted."  '  °  Both  rejoice 
in  their  prey,  as  people  who  have  done  charity.  And  what 
does  it  matter  to  them  if  the  patient  dies,  for  the  earth  will 
cover  him!  'And  what  does  it  matter  to  us?  We  shall  li\e 
on  ! '  " 

1.  Oyeb  said:  "Listen,  all  ye  people,  to  the  words  of  the 
stupid  quack  who  dwells  in  aristocratic  places,  when  he  says: 
'  I  am  descended  from  ancient  kings,  I  am  the  son  of  sages, 
since  the  day  that  God  created  man.  Who  has  secured  even 
half  of  my  knowledge  in  understanding  the  secrets  of  herbs, 
and  of  difl'erent  drugs?  Who  knows  their  many  high  and  low 
degrees  ?    I  know  each  one  according  to  its  name  and  place.' 

"  About  bloodletting  he  will  say:  '  Did  not  my  mind  do  all 
this  ?  For  I  understand  how  to  distinguish  between  good  and 
bad  hours  and  lucky  and  unlucky  moments.'  But  he  does  not 
even  know  when  it  is  new  moon  nor  when  it  is  full  moon ;  ho 
claims  to  know  the  days  of  bad  omen,  and  that  the  day  on  which 
Haman  was  hanged  is  dangerous  for  bloodletting,  unless  it  be 
for  circumcision." 

5.  Oyeb  said :  "  What  a  crime  it  is  for  the  physician  to 
speak  foolishness  in  his  ignorance  and  to  extol  himself  with 
much  wisdom.  Woe  unto  such  a  shame!  Woe  unto  such  a 
disgrace!  Even  when  one  asks  him  about  the  limitations  of 
medicine,  he  will  answer  arrogantly:  '  Is  any  knowledge  hid- 
den from  me  ?  What  sort  of  a  question  is  this  ?  There  are  two 
limits,  you  see,  a  limit  on  one  side  and  a  limit  on  the  other 
side ! '    And  if  he  is  asked  about  fever,  he  will  answer  that  this 


"  A  Mishnalc  law  that  exempts  destruction  of  an  object  on  the 
Sabbath  from  the  penalty  imposed  for  worlv  done. 


is  a  burning  without  fuel,  coming  hurriedly  at  different  times 
one  after  the  other.  He  will  declare  that  the  law  [governing 
the  fever]  is  hidden  with  the  Lord ;  no  man  will  ever  know  it. 
Concerning  the  beginning  of  the  disease,  its  progress  and 
disappearance,  who  can  understand  its  nature  and  its  duration 
and  its  end ;  all  his  words  are  void  and  vanity." 

6.  Oyeb  said :  "  A  physician's  mistake  leads  to  crime,  quar- 
rels and  disputes.  Of  the  dead  he  says  that  he  is  alive,  and 
of  the  living  that  he  is  dead ;  there  is  no  truth  in  his  speech. 
He  is  the  Reaper's  agent;  he  is  the  assistant  of  the  Angel  of 
Death  and  his  messenger;  this  is  his  function.  He  gathere 
medical  books  new  and  old  and  of  many  kinds  to  make  a  show 
of  them,  but  not  to  read  them.  And  if  there  are  errors  in  them, 
he  does  not  discover  them ;  they  remain  where  they  are,  there  is 
no  one  to  correct  them.  If  he  is  asked  about  a  chapter  or  a 
good  treatise,  he  will  put  off  the  answer  for  the  morrow,  and  at 
an  opportune  time  he  will  say :  '  Go  away,  go  home,  do  you 
wish  to  examine  me?  Shall  such  a  man  as  I  answer  fools? 
I  am  the  physician  who  cures  all  maladies ! '  " 

'i'.  Oyeb  said :  "  This  is  the  way  the  present  doctors  slaugh- 
ter, in  order  to  get  large  fees  and  to  be  regarded  as  experienced. 
For  the  instructors  announce :  '  Whoever  practices  medicine 
without  getting  fees  deserves  to  be  stoned.  Learn  to  make 
money  by  analog}'  from  the  Field  of  Ephron,  [as  Ephron,  the 
son  of  Zohar,  took  from  Abraham  400  silver  shekalim  to  bury 
Sarah] ;  thus  you  will  reap  benefit  and  save.  Go  ahead  and 
take  for  yourself,  slaughter  j'our  sacrifice,  and  so  eat  [your 
fill] .  Be  ready  to  visit  the  patients,  but  not  for  mere  talk  or 
to  be  their  aid  and  jirotector;  for  large  compensation  only 
and  not  for  nothing!  Here  you  have  an  example:  King 
Hezekiah  hid  the  book  of  medicine,  because  "the  physician  did 
not  get  the  reward  of  his  labor.  They  would  put  off  payment 
saying:  'Wait  until  Shiloh  (Messiah)  comes;  go  home  in 
peace,  but  dare  not  to  come  here  to  ask  for  your  reward.' 
Therefore,  be  careful  in  your  practice,  and  do  not  come  to  the 
patient's  house  until  you  get  your  heave  offering;  and  do  not 
leave  the  house  with  empty  hands,  or  with  only  some  eggs 
or  a  piece  of  bread.'  " 

ClI.a-TER  IV.       DECEIT 

L  Oycli  said:  "Xow  let  us  describe  all  the  remedies  and 
their  order,  which  were  established  in  the  days  of  Terah 
[father  of  Abraham]  in  Haran.  A  liquid  medicine  for  fevers, 
and  it  is  like  sharp  swords.  Let  there  be  taken  roots  of  broom- 
bush  and  grass  of  nets,  and  the  flowers  of  priesthood,  from 
each  one  a  part;  a  withered  leaf  and  a  leaf  of  thought,  from 
each  one  an  ounce  or  a  pound;  the  shell  of  garlic,  beans  of 
the  garden,  a  rod  and  a  bullrush  and  foam  also,  from  each 
one  and  a  half  pint,  filled  or  empty ;  wasp's  honey  and  the  bray- 
ing of  an  ass,  and  the  threads  of  net;  the  mucus  of  the  nose, 
the  noise  of  millstones,  from  each  one  a  handful;  all  this  ])ut 
in  a  pot,  perforated  or  broken;  let  it  be  cooked  with  cursed 
water  on  the  fire  of  hell  [you  can  obtain  it  gratis]  until  it  has 
boiled  down  one-half,  and  then  it  will  be  ready  to  drink.  One 
bowl  of  foam  and  a  pitcher  of  water  lot  him  drink  at  twilight. 
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and  let  [the  sick]  taste  of  it  at  dawn.  This  cup  of  swords  will 
empty  him,  without  leaving  a  remnant  until  the  intestines  drop 
out;  and,  when  he  looks  at  the  cup,  his  abdomen  will  swell. 

2.  "  Another  general  remedy  for  all  diseases:  Let  there  be 
taken  the  mouth  of  a  serpent,  the  noise  of  a  storm,  the  black- 
ness of  the  Ethiopian,  the  whiteness  of  women,  oil  of  quarrel 
and  contention,  from  each  one-half  measure ;  the  tail  of  a 
lizard,  the  twittering  of  birds,  the  base  of  a  camel's  hump,  the 
wings  of  flies,  and  the  brain  of  a  flea,  and  a  whole  fat  tail,  and 
the  blossoms  of  shame  and  reproach ;  this  you  must  cook ;  boil 
it  in  presumptuous  water,  with  the  eggs  of  lice,  from  each  two 
kinds,  in  a  boiling  kettle  full  of  crushed  things  and  it  shall 
be  kept  boiling  until  the  water  turns  to  vapor;  let  [the  sick] 
drink  it  in  the  evening,  morning  and  noon,  and  whether 
he  will  iind  a  cure  for  his  malady  in  the  end  will  show,  espe- 
cially after  his  death." 

;i.  Oyeb  said :  "  This  prescription  will  help  in  every  fever, 
also  in  any  illness  or  abscess :  Take  pure  frankincense  and 
powdered  dust,  thorns,  soot  of  a  furnace,  and  much  smoke, 
from  each  one  an  equal  measure  with  menstrual  blood  and  the 
liquid  part  of  faeces  and  thin  dirt  and  fffices  of  wild  foxes,  from 
each  one  five  shekels ;  oil  of  hypocrisy,  and  shame  and  reproach, 
and  bitter  spices,  from  each  one  a  manah ;  perforated  baskets, 
deadly  venom  of  a  poisoning  snake,  semen  of  evil  doers, 
occipita  of  frogs,  cow's  dung  and  deadly  flies,  juice  of  brook- 
stones,  and  soup  of  putrid  flesh,  of  each  one  an  equal  weight ; 
after  the  art  of  the  apothecary  shall  they  be  mixed.  All  who 
eat  it  will  do  evil  and  will  become  heart-sick  when  they 
take  it." 

4.  Oyeb  said:  "In  tlic  valley  of  weeping  on  the  night  of 
the  Ninth  of  Ab,  when  the  lamentations  are  being  read,  the 
doctors  of  the  present  day  prepare  the  oil,  to  anoint  the  heads 
of  the  Am  ha-Aretz  [ignoramus]  so  they  can  fleece  them : 
First  take  salt  of  Sodom,  falsehood  and  deceit,  poison  of  ser- 
pents and  the  head  of  an  asp,  and  the  water  of  those  who  have 


to  bring  offerings  for  transgression ;  nets  and  thorns  of  vine- 
yards, and  powdered  dry  grass,  oil  of  burning,  sweat  of  a  tired 
person,  from  each  one  a  tenth  of  an  ephah.  Together  with 
all  these,  pound  the  wicked  fool  in  a  mortar,  with  crookedness ; 
and  this  shall  be  the  ointment.  Whoever  is  rubbed  with  this 
will  have  sorrow  and  groaning  instead  of  joy;  he  vrill  have 
sickness  instead  of  gladness,  he  will  hope  for  cure,  but,  behold, 
there  will  be  terror. 

"This  was  written  and  signed  by  the  scribe  of  the  city;  all 
of  it  by  his  strength  and  of  his  might ;  who  can  bear  it,  for 
it  will  be  as  a  stumbling-stone  ?  With  it  he  will  dig  for  himself 
his  own  deep  grave." 

CIIAPTEi;    V.      PE.iCE 

1.  Oheb  [the  friend]  said :  "  Now  I  repent,  if  I  have  spoken 
badly  about  the  physicians,  for  I  meant  well !  To  wake  their 
conscience;  to  make  them  study  better  their  medical  books 
[is  my  sole  purpose].  Let  them  but  be  correct  in  their  work 
and  strong.  Let  them  not  waste  their  days  in  vanity  and 
deceit.  Let  them  walk  before  the  people  with  courage;  from 
this  day  on  there  shall  be  peace  [between  us].  I  will  tell  no 
more  of  their  shortcomings.  From  having  been  their  foe,  I  will 
again  become  their  friend ;  it  is  I  who  am  speaking  to  them  !  " 

2.  Oheb  said :  "  We  are  tired  of  many  words.  Let  us  make 
peace  between  us  and  become  friends.  If  I  have  spoken  till 
now  because  of  my  sorrow  and  anger,  let  friendshij)  return 
and  I  myself  shall  lead  it.  If  I  have  spoken  too  much,  all  will 
again  be  good  and  calm  like  the  waters  of  Pishon.  And  you 
physicians,  do  your  work  diligently  and  with  clean  hands : 
and  take  for  yourselves  silver  or  gold,  for  the  living  must  die 
and  the  dead  will  be  restored  to  life.  Seize  fortune  when  it 
deals  pleasantly  with  people.  I  have  found  a  noted  proverb, 
and  it  shall  be  as  a  sign  to  you  :  '  Good  fortune  comes  not  to  the 
faithful  man.' " 


MINUTE  ON  THE  DEATH  OF  DR.  THP]ODORE  C.  JANEWAY 

ADOPTED  BY  THE  MEDICAL  BOARD  OF  THE  JOHNS  HOPKINS  HOSPITAL  OF  MONDAY,  JANUARY  7,  1918,  AND 

PRESENTED  TO  THE  BOARD  OF  TRUSTEES 


It  is  with  a  sense  of  sorrow  and  of  personal  loss  that  the 
Medical  Board  of  The  Johns  Hopkins  Hospital  record  the 
death  of  Theodore  Caldwell  Janeway,  for  a  little  more  than 
three  years  the  physician-in-chief  to  the  hospital. 

Dr.  Janeway  was  a  marked  man  from  the  beginning  of  his 
medical,  career.  He  was  a  lecturer  in  medicine  first  at  the 
Bellevue  Medical  College  and  later  at  Columbia  University 
where,  in  1909,  he  was  chosen  Bard  professor  of  medicine.  He 
was  at  dilferent  times  visiting  physician  to  the  City  Hospital, 
St.  Luke's  Hospital  and  the  Presbyterian  Hospital  in  New 
York.  In  1911,  he  was  called  to  Baltimore  to  become  pro- 
fessor of  medicine  in  the  university  and  chief  of  the  medical 
clinic.     In  these  positions  he  served  until  his  death.    Born  on 


November  2.  1872,  he  died  of  pneumonia  on  December  27. 
1917,  at  the  early  age  of  45. 

His  natural  medical  ability  he  inherited  as  the  son  of  a  dis- 
tinguished physician,  but  he  acquired  also  from  long  and 
sympathetic  association  with  his  father  a  passion  for  medicine 
as  an  intellectual  pursuit  and  an  appreciation  of  it  as  a  means 
of  benefiting  and  assisting  his  fellow  man.  He  was  thus 
peculiarly  fitted  to  serve  as  the  head  of  a  medical  clinic,  for  to 
his  great  medical  skill  and  judgment  was  added  deep  sympathy 
for  sufl^ering  humanity. 

The  knowledge  of  medicine  brought  to  him  a  sense  of 
responsibility  which  was  not  to  be  satisfied  solely  by  the  treat- 
ment of  patients  under  his  care  in  the  hos])ital  or  dispensary. 
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He  keenly  felt  the  economic  and  physical  distress  so  frequently 
associated  with  and  resulting  from  disease,  and  he  gave  to 
many  charitable  associations  freely  of  his  time  and  advice 
ill  the  at(cin])t  to  improve  the  condition  of  the  iinrdrtunatc. 
lie  worked  tirelessly  and  without  regard  fur  his  iicalth  or 
slrcnu-tli. 

A  natural  tcaciicr.  a  clear,  forceful  exi)ositor  and  an  pn- 
tiiusiast  that  others  should  recognize  the  possibilities  of 
medical  science  as  well  as  the  duties  and  obligations  resting 
upon  those  skilled  in  medicine,  he  exerted  a  profound  influ- 


ence upon  his  students  and  associates  and  an  influence  that 
will  not  cease  with  his  death. 

Called  into  the  service  of  the  government  in  the  spring  of 
1917,  Dr.  Janeway  gave  to  the  surgeon  generaFs  office  his 
untiring  efforts  as  befitted  one  with  the  high  sense  of  patriot- 
ism that  characterized  him.  The  love  of  country  led  him  to 
spend  himself  freely  and  to  such  an  extent  that  he  could  not 
withstand  the  disease  to  which  lie  fell  a  victim,  young  in  years 
but  having  by  precept  and  example  influenced  much  the  lives 
of  many  men. 
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OCTOBER  :ri.  I'.m 

1.  Personal    Observations   of   the    Hopkins    Unit    in    France.     Jay 

McLea.n'. 

2.  Extracts  from    Letters  from  Various   IVlembers  of  the   Hopkins 

Unit. 

NOVEMBER  .(.    /.''/7 

1.  Adenoma  of  the  Recto-Vaginal  Septum.     Dh.  T.   S.  Clllex. 

Pulilisiicd  ill  the  I')!'!,:,!"!  IX.  Xcjveinlier,  WW,. 

2.  Experiences  In  a   Base   Hospital.     Dk.  Thojias  McCrae. 

It  is  always  important  to  kee|i  iii  mind  that  no  one  man  sees 
all  pha.ses  of  disease  in  war :  iiuh'cd,  tlie  great  majority  of  men 
will  .see  only  one  phase.  .Men  in  dill'ereut  places  see  different 
stages  of  the  same  disease,  rraetically  all  the  patients  in  the 
base  hospitals  in  England  come  from  France,  some  only  36-J:8 
h(.nirs  from  the  trenches.  My  work  was  in  an  active  general 
hospital  of  2080  l)(>ds,  with  a  number  of  associated  convalescent 
hospitals,  so  that  the  ser\  ice  was  constantly  moving.  One 
might  think  that  to  bandle  a  service  of  1000  medical  or  sur- 
gical patients  would  be  difficult,  but  with  proper  methods  it 
seemed  little  more  difficult  than  the  management  of  100  beds. 

In  regard  to  the  transport  of  the  wounded,  a  message  would 
come,  for  exani])lc,  that  ISO  stretcher  cases  or  100  walking 
cases  were  on  tht^  way.  The  message  wouhl  be  received  some 
hours  ahead,  and  the  coinny  trains  wouhl  come  within  five 
minutes  of  the  specified  time.  The  iiospital  trains  are  very 
well  equipped,  and  the  man  in  charge  slojis  the  train,  when 
lie  wishes,  for  emergency  cases.  When  the  trains  arri\eil.  the 
stretchers  were  ready  and  the  cases  were  a.ssigned  to  the  wards 
on  the  station  platform.  Every  wounded  patient  carried  on 
his  coat  a  thick  envelfi]ie  of  waterproof  paper,  on  the  outside  of 
which  was  the  diaunosis.  There  was  enough  on  the  card  to 
indicate  where  the  man  helonge(l.  Tlie  adjutant  would  look 
at  till'  caril  and  \\riti>  on  it  the  ward  to  which  the  man  was 
assigned.  The  a\eragc  time  for  a  coiuov  of  120  st  retcher  cases 
was  one  JKnir  from  the  time  the  train  was  in  to  ilie  time  the 
last  man  was  in  bed. 

Among  the  clisea.ses  peculiar  to  war.  we  may  lirst  mention 
trench  fever.  This  is  absolutely  new,  so  far  as  I  could  sec. 
'J'he  vast  majority  of  the  cases  come  from  the  trenches,  but  a 
certain  number  ba\e  arisen  back  of  the  trenches.     Statements 


are  made  that  the  disease  has  originated  in  hospitals  in  Eng- 
land among  nurses  and  orderlies  waiting  on  patients  with  the 
disease.  I  was  told  one  case  occurred  iu  a  nurse  in  the  hos- 
jiital  where  1  was.  I  was  able  to  prove  that  this  was  not  so, 
and  I  could  not  find  any  one  who  had  definitely  seen  such  a 
case.  The  jiatients  have  an  on.set  much  like  any  other  acute 
febrile  di.sease.  They  feel  badly  for  a  day  or  two,  have  a  good 
deal  of  headache,  malaise,  chills,  fever  and  loss  of  appetite. 
The  fever  begins  comparatively  early  and  is  not  necessarily 
high.  When  those  symptoms  develop  at  the  front,  the  men  are 
sent  down  at  once,  and  I  saw  some  of  them  in  about  three  or 
four  days  after  the  onset.  In  general,  there  is  nothing  par- 
ticular in  the  examination,  except  one  striking  thing.  They 
complain  of  pain,  which  is  generally  described  as  being  in  the 
shins.  The  fever  is  variable;  it  lasts  sometimes  five,  six  or 
seven  days,  sometimes  only  three  or  four,  and  then  drops  and 
the  temperature  runs  along  for  some  days  at  normal.  After 
this  interval  of  from  5-7  days,  there  is  a  sudden  elevation  in 
temperature,  the  fever  going  up  to  102°-104°.  Tliis  persists  for 
24  hours  and  then  drops  to  normal.  There  is  another  afebrile 
period  for  5-7  days,  and  then  another  paroxysm,  the  tempera- 
ture again  dropjiiug  to  normal.  That  may  go  on  for  seven  or 
eight  attacks.  The  majority  of  the  patients  had  two  or  three : 
after  that  the  tem]ieraturc  was  normal  and  there  was  no  return 
of  fever.  With  this  elevation  of  temperature,  there  is  ap]iar- 
ently  no  increase  in  leucocytes.  The  pulse  always  goes  u|i  a 
little  and  the  )>atient  looks  very  ill.  The  point  of  jiarticular 
interest  is  the  condition  in  the  legs  calleil  "  painful  shin."  Tn 
the  majority  of  cases  the  shin  is  \ery  tender,  in  some  cases 
when  one  goes  near  the  bed,  tlu'  man  implores  y<iu  not  to  touch 
it,  a  coiulition  I  have  only  seen  <itlierwise  in  vc>ry  severe  cases  of 
rlu'umatic  fever.  If  you  examine  more  carefully,  you  liml  that 
they  often  have  tenderness  behind  the  knees.  Indeed,  a  good 
many  id"  the  patients  had  as  much  tenderness  on  pressure  be- 
hind the  knees  as  in  the  shins.  After  the  period  of  fever  is 
over,  there  is  nothing  left  but  this  excruciating  pain,  which  is 
usually  worse  at  night ;  and  it  is  very  common  to  find  these  men 
sleeping  during  the  day.  Xatnrally.  in  such  a  condition,  symp- 
tomatic therapy  is  of  iniportancc.  but  it  was  not  \ery  success- 
ful. Tjocally.  the  a]iplication  of  a  solution  of  Epsoin  salts  gave 
more  ri'licf  than  anything  else.  I  was  interested  in  trying  the 
eil'ect  of  sunlight.     It  acted  like  magic  in  some  cases,  but  un- 
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fortunately  they  were  the  exceptions.  Some  of  the  patients 
were  not  affected  at  all.  The  views  as  to  the  etiology  are  con- 
flicting and  not  one  has  been  confirmed.  A  good  deal  of  evi- 
dence points  to  the  fact  that  the  disease  is  carried  by  lice. 

A  second  disease  which  one  might  say  is  peculiar  to  war,  is 
the  war  nephritis,  in  which  there  certainly  are  seen  features 
which  are  different  from  the  ordinary  acute  nephritis  seen  in 
civil  life.  These  cases  usually  have  an  acute  onset.  Many  of 
them  do  not  know  anything  is  wrong  until  told  by  their  com- 
rades that  their  faces  are  swollen.  Some  begin  with  severe 
headache  and  others  have  to  fall  out  on  a  march  on  an'count  of 
<lys])nea ;  others  feel  weak  and  have  pain  throughout  the 
body.  In  the  early  days  edema  is  comparatively  common, 
[larticnlarly  of  tlie  face,  and  there  is  slight  fever.  ()\iv  feds 
after  watching  these  patients  that  such  a  case  may  go  on  in- 
definitely. It  is  called  acute  nephritis,  but  it  goes  on  for  week 
after  week  without  any  apparent  change.  The  edema  clears  up 
fairly  promptly.  Uremia  is  not  very  common,  although  we  had 
several  patients  brought  in  with  it,  who.  when  they  left  France, 
had  apparently  been  well.  After  a  few  days,  as  the  edema  disap- 
pears, the,  patients  feel  better  except  for  the  persistence  of 
excessive  headache,  which  is  generally  relieved  by  luml)ar 
puncture.  The  most  persistent  finding  was  blood  in  the  urine, 
which  went  on  indefinitely.  It  was  not,  as  a  rule,  macroscopic 
after  the  first  few  days.  There  were  a  certain  number  of  pus 
cells  in  nearly  all  these  patients,  and  one  curious  thing  was  that 
the  patients  who  had  uremia  were  the  ones  who  did  the  best. 
The  duration  in  those  cases  was  less  than  in  the  men  who  did 
not  have  nremia.  The  blood-pressure  was  not  at  all  constant : 
in  many  there  was  a  tendency  to  a  rise  during  tlie  day.  often 
associated  with  the  headache. 

One  naturally  wonders  what  is  at  the  bottom  of  these  ca.ses. 
A  few  are  instances  of  an  acute  flare-\ip  of  an  old  nephritis, 
but  these  are  only  a  small  number.  Again,  one  thinks  of  an 
infection  from  the  throat.  This  has  been  studied  ijretty 
thoroughly,  and  it  cannot  be  found  except  in  a  very  small 
proportion.  Pathologically,  the  features  are  exactly  like  those 
found  after  scarlet  fever.  In  the  majority  of  the  cases  the 
etiology  is  unknown. 

One  saw  a  certain  numlier  of  cases  of  jaundit-e.  We  were 
hunting  very  busily  for  spirochetes,  but  did  not  l.ud  any.  A 
number  of  cases  resembled  ordinary  catarrhal  jaundice;  others 
were  much  more  severe  and  one  did  not  know  what  to  call  them. 

One  conditicm  is  going  to  worry  every  medical  man  i])  war 
si'rvicc,  and  that  is  the  cases  of  so-called  soldier's  heart.  I  sav,- 
nothing  in  these  cases  in  any  way  peculiar  to  war.  They  were 
what  we  would  ordinarily  term  cardiac  neuroses,  with  perhaps 
a  few  additional  points.  There  are  nearly  always  some  dis- 
turbed sensations  referred  to  the  heart.  The  patients  often 
complain  of  pain  which  is  a  striking  feature  of  the  cases.  In 
some  there  is  l)reathlessness  on  any  exertion  and  there  is  gen- 
erally marked  va.somotor  disturbance,  which  is  sometimes  very 
striking.  Examination  shows  very  little.  In  a  few  there  is 
evidence  of  dilatation,  but  in  the  great  majority  of  cases  you 
can  find  very  little  in  the  way  of  an  actual  objective  sign. 


There  has  been  a  great  deal  of  discussion  as  to  the  cause  of 
this  condition.  No  doubt  nervous  strain  plays  a  tremendous 
part.  Physical  strain  did  not  seem  to  be  a  contributing  factor. 
Perhaps  a  good  deal  of  it  might  be  attributed  to  tobacco. 
Smoking  is  almost  constant,  and  nearly  always  cigarettes.  The 
average  runs  from  20-40  a  day.  It  is  a  serious  question  in  the 
hospitals,  where  tobacco  is  issued  as  food  is  issued.  It  is  a 
verj-  difficult  matter  to  cut  down  tobacco  when  it  is  being  con- 
stantly served.  If  one  goes  into  the  history  carefully,  one  is 
impressed  by  the  number  who  have  a  susceptibility  to  tobacco. 
Some  men  regard  smoking  as  the  prime  factor  in  these  dis- 
turbances of  the  heart. 

Of  course,  we  looked  for  internal  secretion  di.«turbances,  but 
tlicy  aie  nearly  always  conspicuous  by  their  absence.  A  certain 
amount  of  infection  may  have  played  a  part,  but  this  is  by  no 
means  invariable.  In  a  few  cases  there  had  been  damage  to 
the  heart  beforelumd,  but  there  was  no  one  thing  that  stood 
out.  The  more  you  observe  them,  the  more  you  feel  the  tre- 
mendous iniportance  of  the  nervous  disturbance. 

Of  peculiar  interest  were  the  patients  with  gas  poisoning. 
Early  in  the  summer  we  got  quite  a  number  of  gassed  patients 
with  what  was  designated  as  the  "  new  gas."  It  was  entirely 
different  from  any  used  before.  A  little  later  men  spoke  of  it 
as  "  mustard  gas."  I  asked  many  of  them  what  they  had 
noticed.  Some  had  not  noticed  anything,  but  others  said  there 
was  a  smell  of  garlic.  A  few  days  later  a  chap  came  in  who 
had  been  a  chemist,  and  he  said  he  was  certain  the  smell  was 
that  of  arsenic  fumes.  The  men  came  in  with  varying  .symp- 
toms. Wv  had  ten  men  come  in  together,  who  had  been  gassed 
at  the  same  time  with  very  different  results.  As  a  rule  they 
felt  nothing  at  the  time.  Sometimes  there  was  con.*triction 
and  difficulty  in  lireathing,  but  the  majority  did  not  know 
they  had  been  gassed.  Some  time  afterwards,  in  from  2-3 
hours  to  2  days'  time,  the  first  symptoms  appear,  a  profuse 
vomiting  which  lasts  a  few  hours  in  some  cases,  in  others  for 
days.  .Many  had  irritation  of  the  eyes,  conjunctival  redness 
and  swelling,  marked  pliotophobia  and  inability  to  use  the 
eyes  in  a  light  at  all  bright.  That  lasts  a  varying  time,  some- 
times as  long  as  2-3  weeks.  A  few  had  corneal  ulcer.  In 
certjiin  others,  the  brunt  of  the  injury  fell  on  the  larynx. 
There  were  some  very  acute  cases  of  laryngitis,  with  a  good 
deal  of  cough,  and  in  some  patients  marked  bronchitis.  Per- 
ha]>s  the  most  curious  sign  of  all  was  the  effect  on  the  skin  in 
certain  of  these  patients.  Some  of  them  looked  as  if  they  had 
been  stripped  and  some  one  had  thrown  mud  on  them  in  the  cen- 
ter of  the  chest,  and  from  there  it  had  spla.shcd  all  over  them. 
There  was  nearly  always  pigmentation  and  of  a  remarkable 
appearance.  Some  desquamated  very  promptly,  while  others 
went  on  to  an  acute  dermatitis.  The  Tommies  called  these 
lesions  "gas  burns."  They  began  as  a  small  bleb,  which 
jwrhaps  might  increase  until  it  was  as  large  as  the  palm  of 
one's  hand.  I  saw  no  instance  in  which  a  soldier  was  ap- 
parently permanently  damaged  by  this  particular  gas,  although 
it  is  of  course  too  early  to  say  positively,  except  in  some  of  the 
laryngeal  cases.  The  eye  conditions  recovered  ]ierfectly.    Some 
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of  the  men  developed  severe  attacks  of  abdominal  pain  2-3  weeks 
after  being  gassed,  suggesting  acute  appendicitis.  The  first 
one  I  saw  liad  rigidity,  muscle  spasm  and  great  tenderness  and 
it  was  a  question  whether  he  should  be  operated  upon  or  not. 
However,  the  leucocytes  were  not  increased  and  we  waited;  in 
24  hours  the  pain  had  gone.  There  were  a  number  of  such 
cases. 

The  ueiu'ological  side  of  the  work  is  a  subject  upon  which 
you  might  talk  at  great  length.  The  two  main  problems  are 
the  injuries  of  the  nervous  system  and  the  so-called  war  shock. 
Wounds  of  the  head  and  nerves  are  simply  bewildering.  One 
of  the  great  problems  is  as  to  when  one  should  operate  and 
when  they  should  be  left  alone.  Theoretically  it  may  sound 
easy  to  decide,  but  it  is  a  very  difficult  problem  to  settle. 
Among  the  patients  with  war  shock  some  will  talk  frankly 
about  what  happened,  some  have  no  recollection  at  all,  while 
others  hesitate  and  you  cannot  get  them  to  speak.  It  seems 
to  me  probable  that  in  some  of  these  shock  cases  there  has 
been  a  certain  amount  of  organic  damage.  One  thing  that 
liarms  tlie  war-shock  patients  particularly  is  travel.  A  thunder- 
storm would  excite  them  greatly.  With  lightning,  tliey  would 
often  jump  off  the  bed.  If  you  could  let  one  war-shock  patient 
.see  another  chap  "  acting  up,"  he  would  usually  siibside  and 
quiet  down  for  an  hour  or  two.  We  did  not  get  a  large  number 
of  tliese  patients,  but  when  a  lot  came  in,  we  would  generally 
try  to  pick  out  the  most  intelligent  and  work  the  matter  out 
with  him.  In  a  certain  number  of  cases,  one  got  marked 
results.  One  patient  lost  all  outward  signs  in  about  four  days. 
This  created  a  tremendous  interest  in  the  ward.  We  put  him 
to  work  with  other  patients  and  he  was  the  means  of  clearing 
up  a  number  of  the  men  wlio  had  come  with  liim.  When  his 
condition  had  been  cxplaiiu'd  to  him,  lie  said:  '"Why  didn't 
I  know  that  before?  1  see  the  whcilc  thing  now.  If  I  had 
known  before  1  went  up  to  the  front.  I  would  never  have  been 
like  this,  f  went  up  and  heard  a  whole  lot  about  shell  shock 
and  was  all  ri'ady  for  it  before  it  came."  This  particular  man 
liad  been  liuried  for  a  few  minutes  and  came  out  with  well- 
marked  sh(]rk.  With  some  cases  it  was  impossible  to  do  any- 
tiiing  by  analysis  or  suggestion.  They  have  to  have  a  certain 
amount  of  intelligence  before  one  can  do  a  great  deal. 

iti.xed  u])  with  the  whole  subject  of  gas  poisoning  is  aphonia. 
Many  ]inticiils  have  difficulty  with  speech  and  a  certain  number 
Mi(>  dclinitcdy  hysterical,  but  I  am  not  referring  to  them  at 
|M-rscnt.  Many  patients  who  had  been  gassed,  or  who  had  had 
various  disturbances,  were  left  with  aphonia.  The  majority 
iiii))n)\c  slowly.  Anotlier  thing  which  is  extremely  connnon  is 
stanmieriiig.  A  great  many  of  tlic  men  stammer,  not  neces- 
saiily  Ihr  paliciits  with  war  shock.  It  is  striking  to  see  how 
many  in  the  wards  are  alfected. 

I  mention  one  point  because  it  is  apju-aring  quite  often  in  the 
literature,  and  that  is  the  cases  with  foreign  bodies  in  the 
lungs.  I  am  not  speaking  of  the  patients  who  need  .«urgical 
treatment,  liut  of  those  who  have  recovered  and  who  have 
foreign  bodies  in  the  lungs.  As  you  know,  the  French  sur- 
geons are  strongly  advocating  operating  on  these  jiatients.    One 


hears  that  the  mortality  is  rather  high.  The  feeling  in  the 
Canadian  service  is  strongly  again,st  operation.  I  saw  a  num- 
ber and  in  the  great  majority  you  could  find  little  in  the  way 
of  signs.  It  seems  bad.  practice  to  meddle  with  a  condition 
which  is  not  serious,  at  any  rate  at  present,  unless  there  are 
definite  indications  that  one  is  going  to  make  things  better. 

With  regard  to  tuberculosis  in  the  soldier,  my  feeling  is  that 
you  cannot  keep  the  standards  up  too  high.  To  say  as  some 
men  have  said  and  written,  that  because  a  patient  has  had 
tuberculosis  and  has  recovered  is  no  reason  why  he  shoidd  be 
rejected,  «eems  to  me  to  be  absolutely  wrong ;  and  to  say  that 
men  with  pulmonary  lesions  that  are  not  causing  symptoms 
should  be  passed,  appears  to  me  to  be  abject  nonsense.  The  man 
who  has  had  tuberculosis  should  not  be  sent  to  the  front  line, 
although  such  men  could  be  used  back  of  the  lines  in  many 
ways.  Some  writers  claim  that  men  with  tuberculosis  have 
done  very  well ;  perhaps  they  do,  but  when  you  think  of  them 
being  constantly  damp,  sleeping  in  dugouts  crowded  as  closely 
as  possible,  and  often  crowded  into  cellars,  the  conditions  are 
certainly  bad.  In  addition,  the  men  with  bacteria  in  the  sputum 
are  spreading  infection  ;  it  could  not  be  otherwise.  My  feeling 
is  that  the  men  who  have  had  bronchitis  or  chronic  emphysema 
should  not  go  to  the  front  lines.  I  do  not  believe  that  they 
should  be  passed  as  Class  A  men. 

The  medical  officers  who  go  to  the  front  have  some  nice  work 
ahead  of  them  in  diagnosing  tuberculosis  in  the  soldier.  It  is 
an  entirely  dilferent  matter  from  diagnosing  tubercidosis  in 
the  civilian.  The  men  have  nearly  all  had  bronchitis;  they 
have  nearly  all  lost  weight.  You  hear  that  every  one  gains 
weight  at  the  front;  some  do,  but  many  have  lost  a  great  deal. 
With  the  bronchitis,  they  often  have  blood-streaked  sp^itum, 
and  there  is  also  often  slight  fever.  You  get  a  man  like  that, 
particularly  with  signs  of  an  old  lesion  at  one  ape.x,  and  what 
are  you  going  to  do  about  it?  Many  men  with  acute  tuber- 
culosis came  back  from  the  trenches  with  no  fevei',  while  the 
bronchitis  patients  did  have  fever.  The  X-ray  plates  did  not 
help  very  much,  because  many  patients  showed  marked  shadows 
through  the  lungs.  Then,  again,  you  have  not  unlimited  time 
to  settle  tlie  matter;  you  have  got  to  decide  it  promptly.  As 
cue  senior  medical  officer  said:  "What  we  want  in  the  men 
in  charge  is  that  they  make  decisions  promptly.  The  man  who 
handicaps  us  is  the  man  who  hesitates  in  making  decisions." 
Now,  how  are  you  going  to  settle  promptly  cases  like  those  I 
liavo  mentioned  ?  If  the  patient  has  tuberculosis,  he  ought  to 
be  sent  home  promptly ;  but  we  do  not  want  to  send  back  a  chap 
wlio  has  a  lironcliitis  that  is  going  to  clear  up.  The  diagnosis 
of  tuiici-culosis  is  one  of  the  most  dillicnlt  problems  they  have 
over  there. 

Another  class  of  diseases  is  the  gonorrheal  infections  and 
lues.  The  work  in  a  war  hospital  gave  me  a  big  surpri.se  in  ref- 
erence to  them.  There  are  more  patients  with  lues  in  the  medi- 
cal service  of  hospitals  in  this  country  to-day,  several  times  over, 
than  in  the  general  military  hospital.  Cases  of  active  infection 
would  not  bo  seen  in  general  hospitals.  However,  when  one 
lakes  n    1000  lii'd  service  constantly  full,  one  would  expect  a 
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considerable  incidence.  The  only  gonococcus  cases  were  old 
infections  and  there  were  very  few  of  those.  Instances  of  lues 
were  extremely  rare.  We  always  had  a  large  number  of  Was- 
seiinann  reactions  done,  and  the  amazing  thing  was  to  find 
low  few  were  positive.  Diagnoses  made  by  tlie  ^\'assernlann 
were  very  occasional;  indeed,  there  was  notliing  like  the  oc- 
currence that  one  gets  iu  an  ordinary  civil  hospital.  A  certain 
number  of  the  men  had  been  most  efficiently  treated  and  showed 
negative  reactions.  The  army  treatment  for  lues  is  very 
thorough. 

Just  a  note  about  the  dental  work.  That  was  a  very  pleasant 
surprise.  There  are  not  many  hospitals  in  this  country  to-day 
that  are  having  anything  like  the  grade  of  dental  work  done 
that  was  carried  on  in  the  military  hospital  to  which  I  was  at- 
tached. The  whole  .staff  was  there  all  the  time  and  any  doubt- 
ful cases  went  to  the  chief  at  once.  The  mouth  condition  in 
the  soldiers  was  much  better  than  one  would  expect  it  to  be. 
The  men  were  taught  to  take  care  of  their  mouths,  and  it  was 
a  pleasure  to  see  the  way  in  which  the  dental  work  was  done. 

;Mentioii  should  be  made  of  the  orthopedic  work.  American 
orthopedic  men  are  largelj'  responsible  for  the  establishment 
of  orthopedic  centers  attached  to  different  hospitals.  One 
cannot  speak  too  highly  of  the  work  they  are  doing. 

The  X-ray  work  is  a  tremendous  burden.  The  regulation  is 
that  any  patient  who  may  have  a  foreign  body  in  him  must  Ijc 
X-rayed,  and  with  one  or  two  hundred  coming  in  at  once,  you 
may  imagine  the  strain. 

The  mortality  in  the  hospitals  in  England  is  surprisingly 
low.  On  the  medical  service  where  I  was  during  the  summer, 
there  were  four  deaths,  three  from  tuberculosis  and  one  from 
pneumonia.  There  were  no  deaths  from  nephritis  and  none 
from  gas  poisoning.  The  deaths  on  the  surgical  side  were 
also  very  few. 

One  point  that  comes  up  constantly  is  that  of  prognosis  and 
this  is  most  difficult  to  handle.  Here  is  a  man  who  comes  in, 
and  the  question  arises,  "  Is  he  likely  to  be  well  in  a  month,  or 
will  it  take  three  or  six  months,  and  at  the  end  of  that  time 
what  sort  of  shape  will  he  be  in  ?  "  That  problem  comes  up 
every  day.  With  the  Canadians,  if  the  case  was  to  be  a  long 
one,  it  was  better  to  send  him  back  to  Canada.  If  he  is  going 
to  get  well,  of  how  much  use  wiU  he  be  ?  The  problems  arc 
\ery  nmch  the  same  as  those  the  American  troops  will  have : 
and  one  must  decide  promptly  as  there  are  always  patients 
waiting  to  come  in.  Another  point  is  that  it  is  so  difficult  to 
get  experience.  You  discharge  a  man  and  send  him  on  to  a 
convalescent  home  and  then  you  see  no  more  of  him.  Yuu 
cannot  easily  get  data  concerning  him.  Deciding  wisely  about 
the  outlook  for  a  patient  is  perhaps  the  most  difficult  problem 
of  all. 

The  personal  side  is  most  interesting;  it  was  a  pleasure  to 
spend  as  many  hours  as  possible  in  the  late  afternoon  and 
evening  talking  to  the  men.  You  could  not  get  such  a  varied 
collection  of  men  anywhere  else.  I  often  think  of  three  adja- 
cent beds  in  one  of  the  wards.  In  one  was  a  Montreal  bar- 
rister, a  graduate  of  au  Enslish  universitv,  in  the  next  a 


typical  Devonshire  rustic,  and  in  the  third  a  Canadian  Indian. 
It  was  impossible  to  get  the  men  to  talk  much  about  what 
they  had  done,  and  not  much  about  what  they  had  seen.  One 
of  the  most  interesting  groups  came  in  one  night,  and  just  by 
chance  about  20  beds  in  one  ward  were  filled  by  men  who  had 
gone  to  France  in  August,  1914:.  When  you  saw  those  men  you 
realized  to  some  extent  why  that  original  force  was  able  to 
do  what  it  did.  It  was  the  first  time  that  one  or  two  of  them 
had  been  l)ack  in  three  years.  Y^ou  could  not  get  them  to 
talk  very  much.  They  had,  of  course,  been  through  all  the 
terrible  first  days  of  the  war.  The  thing  that  came  out  in 
talking  with  them  was  the  fearful  fatigue.  As  one  chap  put 
it :  "  You  would  get  a  chance  to  stop  and  you  would  drop  there 
and  feel  that  you  could  never  get  on  your  feet  again.  The 
whole  thing  now  is  just  a  blur  of  fatigue,  beyond  anything 
an3rbody  could  describe."  Those  were  the  chaps  one  felt  like 
saluting  for  what  they  had  done  for  every  one  of  us. 

They  are  great  readers  and  devour  books.  What  impressed 
me  most  was  the  amount  of  serious  reading  many  of  them  were 
doing ;  collections  of  poems  from  many  authors  were  extremely 
popular.  It  was  surjjrising  to  find  how  much  Shakespeare  was 
read.  Of  course,  they  were  not  particularly  keen  on  war 
literature. 

Tlie  men  are  great  collectors.  One  night  when  a  convoy  was 
coming  in  late,  I  saw  the  stretcher  bearers  having  a  hard  time  of 
it  with  one  chap  who  had  what  appeared  to  be  a  considerable 
mass  projecting  on  either  side  of  the  stretcher.  The  weight 
was  so  great  they  were  obliged  to  put  the  stretcher  down  to 
rest.  Across  the  foot  was  a  great  sack  about  6  feet  long,  full 
at  first  sight  of  what  appeared  to  be  junk.  The  chap  had  col- 
lected helmets  and  all  sorts  of  stuff.  The  wonder  was  how  he 
ever  got  it  through. 

The  personal  side  of  the  work  was  intensely  interesting.  The 
gratitude  they  had  for  what  you  were  doing  for  them  made 
you  ashamed  :  it  seemed  so  little  compared  with  what  they  had 
done. 

One  important  thing  I  would  like  to  emphasize  for  the 
medical  men  who  are  going  over.  The  first  lesson  a  soldier 
learns  is  that  of  obedience  and  the  second  is  how  to  wait.  That 
lesson  we  all  must  learn.  You  cannot  expect  that  the  wounded 
and  sick  are  going  to  come  in  at  maximum  all  the  time,  al- 
though you  have  got  to  be  prepared  for  the  maximum.  The 
medical  organization  has  to  be  prepared  for  the  largest  pos- 
sible volume  of  sick  and  wounded  that  can  come  at  any  given 
time.  You  can  only  do  that  by  having  many  more  men  than 
are  necessary  for  the  average.  Of  couree,  the  waiting  is  slow 
work,  but  it  is  one  of  the  things  that  has  to  be  learned. 

The  thing  that  made  tlie  strongest  unpression  on  me  over 
there  was  the  spirit  of  the  men.  I  did  not  see  the  men  at  the 
front,  but  of  the  men  iu  the  hospitals  nothing  finer  than  the 
patience  shown  can  be  imagined.  I  cannot  think  of  any  one 
working  in  a  war  hospital  for  even  a  short  time  without  com- 
ing away  with  his  belief  in  the  essential  soundness  of  human 
nature  strenathened. 
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1.  Studies    on    Blood    Sugar.      Db.    Louis    Hamjiax    and    Dk.    I. 

HlHSCHMAX. 

2.  Blood  Cultures  in  Miliary  Tuberculosis.     Dr.  Mildked  Clough. 
I'lilili.'^licd  ill  the  BrLi.ETix.  Decenilier.  lltlT. 

3.  Auscultation     of     the     Pulmonary     Apices     in     Young     Men.' 

(Abstract.)     Dk.  John  T.  King,  Jr.,  First  Lieut.,  M.  R.  C. 

The  ob,servatious  reported  here  were  made  during  a  recent 
examination  for  tubereiilosis  of  about  22,000  troops  at  Chicka- 
mauga  Park  liy  a  board  of  tuberculosis  examiners.  During  the 
course  of  the  work  numerous  men  were  found  to  present  certain 
crackling  sounds  during  auscultation,  especially  in  the  super- 
clavicular  fossffi, which  so  closely  simulated  rales,  that  their 
identification  became  the  most  difficult  problem  that  had  to  be 
•solved.  It  was  of  importance  to  identify  such  sounds,  because 
the  board  was  authorized  to  disqualify  any  soldier  who  showed 
persistent  moist  rales  in  the  upper  lobes.  During  the  latter  part 
of  the  work  the  writer  noted  the  frequency  of  adventitious 
sounds  ill  the  upper  lobes  in  the  examination  of  819  men. 

ill  1  per  cent  of  men  examined  crepitations  were  heard  at  or 
near  one  or  more  joints:  the  joints  especially  noted  were  tlie 
.scapular,  costo-sternal,  and  .<terno-clavicular  articulations  and 
the  shoulders  anteriorly. 

In  2.8  per  cent  certain  crackles,  usually  rather  loiul  and 
explosive,  were  heard  for  one  or  more  respirations  at  the  apices, 
disappearing  promptly  during  continued  breathing. 

In  2.07  i^er  cent  were  found  the  persistent  apical  clicks  or 
crackles  of  the  type  that  had  proved  so  confusing. 

No  description  of  tlie  last-named  group  of  adventitious 
sounds  was  found  in  tjic  usual  text-books  on  thoracic  diagnosis. 
Itiishncil  refers  to  a  brief  descri|)tion  (if  such  crackles  noted 
by  IJoseiibach  over  10  years  ngo.  lie  found  them  must  uftcu 
in  muscular  young  men  and  diildren. 


'  Published  in  The  Military  Surgeon,  January,  1918. 


Joint  crepitations  may  often  be  recognized  by  their  groan- 
ing or  grating  quality.  Confusing  scapular  sounds  may  be 
eliminated  by  one  of  three  procedures:  (1)  By  having  the 
subject  fold  his  arms  and  grasp  the  opposite  shoulders  with 
his  hands;  (2)  by  having  him,  while  standing,  bend  the  trunk 
forward  to  a  horizontal  position  and  allow  the  arms  to  hang 
limply  downward;  (3)  by  having  him  grasp  an  object  at  a 
level  about  as  high  as  he  can  reach  and  exert  enough  weight 
on  his  arms  to  fix  the  scapulae  apart.  Crepitations  from  the 
lateral  sternal  articulations  may  often  be  eliminated  by  having 
the  subject  throw  his  shoulders  as  far  backward  as  possible. 

Transient  apical  crackles,  originating  probably  in  the  neck 
muscles,  are  often  easily  recognized  by  a  loud,  explosive  quality. 
They  are  seldom  reproduced  by  coughing. 

The  persistent  ajjical  crackles  in  healthy  men  are  more  diffi- 
cult to  distinguish  from  true  rales  than  are  any  other  adven- 
titious sounds  in  the  upper  lobes.  They  are  of  every  size,  and 
occur  singly  or  in  sequence.  Single  clicks  are  usually  of 
this  type.  All  such  crackles  are  most  often  heard  when  the 
subject  holds  his  head  in  the  position  customary  during  exam- 
inations— slightly  averted  from  the  ai>ex  under  examination. 
Such  sounds  often  disappear  if  tlic  chin  is  placed  high  in  the 
air  or  if  it  is  turned  slightly  toward  the  side  that  is  being  ex- 
amined. These  crackles  are  .seldom  increased  by  coughing,  and 
usually  occur  during  inspiration,  but  may  be  present  in  both 
phases  of  respiration.  They  are  usually  more  intense  when  the 
stethoscope  is  directed  medially,  toward  the  neck  muscles. 
Eosenbach  reproduced  such  sounds  by  moving  the  neck  muscles 
while  the  subject  held  his  lireath.  .Ajoical  crackles  of  the  above 
types  almost  certainly  originate  in  the  neck  muscles  and  are 
of  significance  only  in  being  dilVcrcntiated  from  intra- 
pulmonary  rales. 
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CINU   ANS   APRES 

By  F.  C.  SiiATTi'CK.  -M.D.,  Boston,  Mass. 


Many  a  man  lias  wislied  lie  might  return  to  earth  and  note 
the  changes  since  his  demise.  I  have  never  been  of  that  num- 
ber, for  is  it  not  an  endless  chain  ?  One  return  might  merely 
whet  the  appetite  for  another,  stimulating  desire,  the  extin- 
guishment of  which,  so  the  Buddliists  hold,  should  be  our  one 
and  constant  aim.  Or,  what  seems  more  likely,  the  return  trip- 
per might  find  himself  hopelessly  out  of  place,  thoroughly 
wretched.  Probably  the  existing  plan  is  best.  It  would  seem 
wise  to  accept  it  as  such,  inasmuch  as  we  have  no  choice. 

Absolutely  without  volition  of  my  own,  and  without  blame 
attaching  to  the  all-highest  Kaiser,  if  any  credence  can  be 
given  to  his  unwonted  burst  of  modesty  when  he  told  us  he  did 
not  will  this  war,  I  have  been  resurrected,  and  vouchsafed  a 
glimpse  of  what  five  years  can  do  in  hospital  medicine.  The 
Kaiser  has  done  his  best  to  convince  his  people  that  nothing  in 
the  heavens  above,  in  the  earth  beneath,  or  in  the  waters  under 
the  earth,  takes  place  contrary  to  his  will.  I  see  it  stated  that 
he  has  been  graciously  pleased  to  ennoble  God,  who  is  hence- 
forth entitled  to  enjoy  the  prefix  von — von  Gott. 


'  Read  before  a  meeting  of  The  Johns  Hopkins  Hospital  Medical 
Society,  January  21,  1918. 


In  the  spring  of  1!J12,  having  reached  the  age  limit  tiien  in 
force  at  the  Massachusetts  General  Hospital,  I  was  consigned 
to  the  tomb,  and,  indeed,  was  such  a  horrible  example  of  dry 
rot — or  something — that  the  age  limit  was  promptly  put  down 
from  65  to  60.  May  I  add  that  I  think  this  a  wise  step,  promo- 
tive of  far  more  good  than  harm  ?  The  ancient  adage  says  "  a 
young  man  for  action,  an  old  man  for  counsel."  A  service  in 
a  modern  hospital  is  surely  a  sphere  of  action,  and  an  old 
man's  counsel  can  always  be  had  if  wanted.  It  is  well  for  those 
who  are  growing  or  have  grown  old,  to  read,  from  time  to  time, 
mark,  learn,  and  inwardly  digest,  Kipling's  poem  on  the  old 
men,  as  salutary  as  some  of  it  may  be  brutal. 

The  war  came ;  then  our  entrance  into  it,  and  the  depletion 
of  hospital  staffs  for  the  United  States  service.  Shorthanded- 
ness  became  acute,  and  it  was  deemed  necessary  to  rob  some- 
thing, so  the  authorities  at  the  Massachusetts  General  Hospital 
began  by  robliing  the  grave,  holding  the  cradle  in  reserve  for 
the  present,  and  after  five  years  of  desuetude,  I  trust  relatively 
innocuous,  I  found  myself  again  in  charge  of  a  medical  service 
in  a  hospital.  Some  of  the  changes  I  note  after  this  interval, 
and  some  reflections  thereupon  form  the  subject  of  my  short 
and  informal  talk  to  you  this  evening. 
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One  striking  fact  was  the  small  niimber  of  typhoid  cases. 
I  think  the  number  was  diminishing  while  I  was  still  active; 
but  I  could  not  help  contrasting  5  per  cent  of  medical  beds 
occupied  by  typhoid  patients  with  nearly  50  per  cent  as  I  have 
seen  in  Octobers  of  the  past.  Two  of  the  cases  in  my  service  con- 
vey a  lesson.  They  were  a  brother  and  an  uncle  of  an  Italian 
wlio  was  in  the  hospital  in  the  summer  with  typhoid,  but  car- 
I'ied  a  bacilluria  six  weeks  after  recovery  in  other  respects.  He 
was  reported  to  the  Board  of  Health  and  by  them  put  in  another 
liospitixl  where  he  stayed  two  weeks,  then  being  discharged,  as 
reported,  with  constant  negative  cultures.  He  went  back  and 
roomed  with  his  brother  and  uncle,  both  of  whom  came  down 
with  typhoid.  The  original  case  re-entered  the  Massachusetts 
General  Hospital  and  gave  a  positive  culture.  I  had  supposed 
hexamethylenamine  to  be  truly  specific  for  typhoid  bacilluria, 
and,  at  the  time  of  the  Spanish  war,  I  ordered  the  drug  given 
as  a  routine  thing  to  every  case  of  typhoid.  It  seems,  thus, 
that  a  few  cases  are  resistant.  The  spread  of  typhoid  tlirough 
the  urine  of  a  carrier  would  seem  a  more  insidious  danger  than 
through  the  feces,  a  more  oft'ensive  excretion.  The  time  seems 
near  when  it  will  be  as  hard  to  demonstrate  a  case  of  typhoid  to 
students  as  it  is  now  a  case  of  smallpox.  I  was  gratified  to  find 
that  the  liberal  diet  in  typhoid,  of  which  I  was  an  early  advo- 
cate, is  still  in  force.  What  plan  of  diet  you  follow  here  I  do 
not  know,  but  McCrae  in  1907  either  had  never  heard  of  a 
liberal  diet  in  typhoid  or  perhaps  thouglit  it  too  dangerous 
even  to  mention. 

Peptic  ulcer  is  my  next  theme,  i  was  formerly  quite  accus- 
tomed to  the  nearly  constant  presence  in  my  female  ward  of 
several  cases  of  gastric  ulcer,  almost  invariably  with  the  clinch- 
ing evidence  of  hemorrhage.  These  almost  always  did  well 
under  purely  medical  treatment  unless  there  was  distinct  py- 
loric stenosis.  I  now  find  a  decidedly  larger  niunber  of  cases  in 
the  male  ward,  often  sent  in  for  such  study  as  the  slender  purse 
cannot  afford  outside  of  the  hospital.  The  X-ray  here  occupies 
a  more  prominent  position  than  it  did,  partly  through  improve- 
ments in  methods,  mainly  through  accumulated  experience. 
Our  X-ray  expert,  Dr.  Holmes,  holds  the,  to  my  thinking, 
sound  view  that  X-ray  evidence  of  ulceration  in  or  about  the 
upper  digestive  tract  is  corroborative  rather  than  determinant. 
Its  positive  value  is  great  when  it  fits  in  with  evidence  derived 
from  the  history,  physical  examination  and  other  tests.  Am 
I  warranted  in  suspecting  that  some  X-ray  experts  attach 
undue  linahty  to  their  findings  ?  Personally,  when  the  X-ray 
and  the  other  evidence  diverge,  I  should  put  the  X-ray  in  the 
second  place.  Let  me  mention  two  cases,  among  others,  which 
come  into  my  mind  in  which  X-ray  evidence  would  have  been 
helpful.  A  young  woman,  not  a  bleeder  either  of  congenital 
or  any  apparent  acquired  origin,  had  persistent  hasmatemesis. 
I  urged  operation,  which  showed  tliat  the  blood  oozed  from  the 
whole  gastric  mucous  membrane.  Possibly  an  X-ray  miglit 
have  saved  her  from  operation  and  from  death. 

A  middle-aged  woman  was  transferred  from  the  surgical  to 
my  ward  as  inoperable.  She  had  coffee-ground  vomit,  no  free 
HCl  and  an  epigastric  tumor.    We  all  concurred  in  the  diag- 


nosis of  gastric  cancer,  and  her  friends  were  advised  to  take  her 
home  as  speedily  as  possible  to  a  neighboring  state.  Later  I  was 
told  that  she  died  of  pneumonia  several  j'ears  after  discharge 
from  the  hospital,  and  that  an  autopsy  showed  her  epigastric 
tumor  to  be  a  displaced  kidney. 

Peptic  ulcer  still  seems  to  me  to  belong  to  the  physician  with 
the  surgeon  in  reserve.  There  can  be  no  question  as  to  the  add  i- 
tion  to  our  power  of  recognition  of  peptic  ulcer  afforded  by  the 
ante-mortem  knife  of  the  surgeon.  You  all  remember  Dr.  Wen- 
dell Holmes'  comparison  of  an  autopsy  to  inspection  of  the  fire- 
works the  morning  after  the  Fourtli  of  July.  IModern  surgery 
has  amplified  our  knowledge  of  the  pathology  of  the  living  as 
nothing  else  could  have  done.  At  one  time,  10  years  ago,  if  you 
will,  with  the  best  intentions  to  keep  an  open  mind,  I  felt  that 
indiscriminate  gastroduodenal  surgery  was  in  the  ascendant, 
that  surgery  was  too  often  regarded  as  a  short  cut  to  cure.  I 
could  not  satisfy  myself  how  gastroenterostomy  could  obviate 
the  underlying  cause  of  ulceration.  Marked  more  or  less  tem- 
porary improvement  might  be  accounted  for  by  the  rest  wliich 
operation  brought  the  patient  and  his  stomach. 

I  recall  the  case  of  an  unfortimate  young  woman  in  my  serv- 
ice who  had  undergone  at  least  two  operations  for  dyspepsia  in 
another  hospital.  She  was  ungrateful  enough  to  be  no  better, 
and  entered  to  find  out  whether  another  operation  might  restore 
the  upper  digestive  channels  as  planned  by  the  Divine  Archi- 
tect. Adhesions  were  separated,  and  the  gastroenterostomy 
closed — with  considerable  relief  up  to  the  time  of  her  dis- 
charge.   It  has  been  impossible  to  learn  of  the  end  result. 

This  year  I  got  the  impression  that  the  surgical  treatment  of 
peptic  ulcer  is  more  discriminating  than  it  was.  My  time  and 
basis  for  judgment  were  too  limited  for  more  than  an  impres- 
sion ;  but  I  can  see  no  reason  to  change  the  conservative  view 
I  have  long  held  on  this  point.  The  crucial  test  of  time  and 
the  gro-R'th  of  "  end  result  "  statistics  should  put  us  in  a  better 
jjosition  to  judge  than  was  occupied  five  years  ago.  We  are  less 
patient  than  we  used  to  be.  We  are  in  a  hurry  to  "  get  results." 
And  a  clean  surgeon  rarely  kills. 

Am  I  dreaming  when  I  think  1  recall  that  recognized  cases 
of  gastric  ulcer  were  rare  in  the  wards  of  tliis  hospital  25  years 
ago  ?    Tell  me.  Dr.  Thayer. 

Five  years  ago,  with  us  at  the  Massachusetts  General  Hos- 
pital, at  least,  the  fresh,  cold  air  treatment  of  pneumonia  was  in 
full  swing.  A  head-high  screen  around  the  bed  of  the  pneu- 
monic did  something  to  temper  the  air  from  the  open  window 
to  the  other  shorn  lambs  in  the  ward.  In  short,  the  open-air 
treatment  was  carried  out  as  far  as  practicable  in  an  open  ward. 
This  autumn  the  screen  was  still  in  evidence,  the  open  window 
less  so,  as  it  seemed  to  me.  Why  then  the  screen  ? — I  asked 
myself.  The  ordinary  pneumonias  are  not  easily  contagious, 
and  a  patient  who  is  either  a  menace  or  a  real  disturbance  to 
others  should  not  be  in  an  open  ward.  Tliough  asphyxia  is 
rarely  a  potent  factor  in  pneumonic  death,  I  have  long  held, 
and  used  to  teach  that  a  plentiful  supply  of  fresh  air  was  desir- 
able. The  young  and  vigorous  will  stand,  and  possibly  benefit 
by,  a  lower  temperature  tlian  the  old  and  feeble.    The  craving 
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of  old  people  for  warmth  would  seem  to  indicate  an  intolerance 
of  cold,  due  in  part,  at  least,  to  lessened  activity  or  involution 
of  the  thyroid  gland.  Five  years  ago  the  studies  of  Cole  and 
others  on  the  varieties  of  the  pneumococcus  had  not  progressed 
far  enough  to  help  in  prognosis  or  treatment.  The  routine 
effort  to  determine  the  type  of  pneumonia  I  noted  as  another 
innovation.  Until  some  efficacious  antidotal  treatment  for 
pneumonia  is  discovered,  the  mortality  will  remain  about  the 
same.  Here  may  I  express  my  great  sympathy  to  you  in  the 
loss  of  Theodore  Janeway?  In  his  case  surely  death  loved  a 
shining  mark. 

A  paper  by  Dr.  Charles  H.  Lawrence  and  myself  will  appear 
shortly,  analyzing  the  pneumonias  at  the  Massachusetts  Gen- 
eral Hospital  from  1889  to  1916,  about  3500  in  number.  Our 
data  begin  where  Townseud  and  Coolidge  left  off,  and  we  find 
the  mortality  practically  the  same  in  the  days  of  heroic,  expec- 
tant and  alcoholic,  symptomatic,  and  fresh  air  treatment.  I 
wonder  whether  the  pendulum  has  not  swung  too  far  away  from 
alcohol  in  cases  of  j)rofound  general  sepsis.  Many  of  us  elders 
who  have  lived  through  the  unquestioned  abuse  of  alcohol  in 
disease  cannot  get  rid  of  the  belief  that  there  are  cases  of 
sepsis  in  which  alcohol,  even  in  massive  doses,  are  life-saving, 
if  given  with  brains.  I  emphasize  brains,  for  the  best  results 
are  to  be  obtained  only  under  close  and  skilled  observation. 
All  trace  of  alcohol  in  the  breath  should  disappear  before  more 
is  given  ;  so,  also,  any  toxic  effect,  flushing,  for  instance.  Fil'ty 
years  from  now  will  alcohol  be  considered  always,  everywhere, 
under  all  circumstances,  the  unmitigated  poison  which  somi! 
present  day  apostles  hold  it  to  be;  and  which  the  American 
Medical  Association  has  pronounced  it  to  be?  Fully  realizing 
that  what  I  may  think  cuts  no  ice,  to  use  a  colloquialism.  1 
doubt.  Mercury  and  bleeding  were  so  abused  that  they  fell 
into  disuse,  but  have  come  back.  I  find  that  in  1912  in  the 
Massachusetts  Hospital  $551.17  was  spent  for  alcohol  as  an 
internal  remedy  against  $133.36  in  1917.  The  whiskey  bill  in 
1917  was  20  per  cent  larger  than  in  1912,  but  this  probably 
indicates  a  rise  in  the  price,  not  an  increase  in  the  amount. 
The  following  table  may  prove  of  interest : 

1908  19J2  1917 

Ale  $  94.75  $174.97  $50.95 

Beer    67.46  31.50  6.24 

Brandy   114.75  131.62                     

Champagne    77.90  57.75  16.00 

Wines    20.3.08  114.83  11.13 

Whiskey 40.50  49.04 

$551.17  $133.36 

The  value  of  the  X-ray  in  the  detection  of  gall-stones  has 
certainly  increased  in  the  past  five  years.  This  gain  I  am  told 
is  due  to  a  shortening  of  the  time  of  exposure  from  20  seconds 
to  a  fraction  of  a  second,  thus  reducing  mobility  of  surrounding 
parts  as  a  source  of  error. 

To  turn  now  from  special  diseases  to  the  general  trend  of 
thought  and  practice  in  the  past  five  years.  I  see  real  progress 
in  the  care  and  thoroughness  with  which  the  sick  are  studied, 
their  histories  and  tlie  course  of  their  maladies  recorded.    In- 


deed, I  found  the  records  so  voluminous  and  minute  that  it 
was  hard  to  see  the  wood  by  reason  of  the  trees.  The  labor 
of  the  chief  of  staff  would  be  lightened  and  the  mental  training 
of  the  younger  men  promoted,  as  it  seemed  to  me,  by  the  addi- 
tion of  a  brief,  clear,  logical,  consecutive  statement  of  the 
essentials  of  each  case,  especially  the  complicated  ones.  The 
power  of  terse  statement  with  a  quick  eye  for  perspective  and 
values  is  worth  the  labor  of  attainment.  Are  dictation  and  the 
typewriter  enemies  of  prolixity  and  slovenliness  in  the  use  of 
our  wonderful  language  ?  As  an  intimate  knowledge  of  King 
James'  Bible  wanes,  English  decays. 

As  I  look  back  50  years  when  I  began  to  frequent  hospitals 
seriou,sly.  I  note  a  wonderful  advance  in  diagnostic  and  thera- 
peutic procedure.  The  major  part  of  this,  certainly  in  impor- 
tance, dates  from  the  birth  of  bacteriology ;  chemistry,  and  some 
knowledge  of  the  hitherto  unknown  vibrations,  the  X-rays 
among  others,  are  also  vital  factors.  When  I  began  the  study 
of  medicine  and  for  years  thereafter  we  soon  came  to  an  end  of 
our  means  of  investigating  disease  as  exemplified  in  a  patient, 
and  could  devote  much  of  our  energies  to  caring  for  the  sick 
man,  a  human  being  different  from  any  other  upon  earth,  and 
meriting  study  as  a  sick  man,  not  merely  as  a  case  of  disease. 
With  the  multiplication  of  instruments  of  precision,  of  chemi- 
cal and  other  tests,  psychological  included,  with  the  steady 
improvement  in  X-ray  technique,  the  possibilities  of  study 
have  grown  many  fold.  The  pace  has  not  slackened  these  past 
Rve  years,  and  some  jjatients  surely  now  have  time  to  die  or  get 
well  before  a  really  scientific  diagnosis  is  reached,  and  there  is 
a  greater  chance  for  the  patient  to  be  forgotten  in  his  disease. 
There  is  a  possibility  of  error  both  in  observation  and  in  inter- 
pretation. This  tendency,  if  it  exists  outside  of  my  imagina- 
tion, is  enhanced  by  the  polyglot  publicum  of  our  wards.  The 
wall  of  language  impedes  some  of  the  currents  of  human  medi- 
cine. Some  years  ago  I  had  a  census  made  in  my  ward  with 
22  patients.  There  was  only  one  I  should  call  a  Yankee,  that 
term  connoting  to  me  a  person  of  relatively  pure  New  England 
blood.  With  many  of  these  patients  we  can  communicate  only 
through  an  interpreter,  not  always  at  hand.  Human  fallibility 
constantly  lurks  behind  even  the  instrument  of  precision  and 
the  chemical  test. 

I  well  remember  an  observation  dropped  by  the  shrewd  and 
kindly,  old,  as  he  seemed  to  me  then.  Dr.  Tessier  of  the  Lyons 
Hotel  Dieu,  40  years  ago — "  Le  medecin  gusrit  rarement, 
ameliore  souvent,  console  toujours."  To-day  he  cures  oftener 
than  he  did  then,  for  he  knows  far  better  what  things  are 
curable  and  how  they  are  to  be  cured.  He  also  relieves  oftener. 
Does  he  as  invariably  and  as  surely  console?  There  are  still 
all  too  many  cases  in  which  consolation  alone  remains. 

While  I  rejoice  in  and  try  to  do  justice  to  .scientific  progress, 
I  should  be  sorry  to  think  that  any  real  values  shrink  or  vanisli. 
To  slightly  paraphrase  a  saying  of  our  Lord — "  Thus  ought 
we  to  do  but  not  to  leave  the  other  undone."  I  believe  in  the 
perfectibility  of  man — in  time.  It  is  surely  in  place — is  it 
not? — to  enter  a  plea  for  liumanism  on  the  scene  where  a  great 
humanist  scored  so  many  of  his  triumphs,  your  and  our  William 
Osier. 
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DISCUSSION 

Db.  W.  S.  Thayeb  (Abstract).— It  was  my  rare  good  fortune 
nearly  30  years  ago  to  come  into  my  first  service  in  tlie  Massacliu- 
setts  General  Hospital  under  Dr.  Shattuck,  and  it  has  been  deeply 
interesting  to  me  to  hear  what  he  had  to  say.  He  has  mentioned 
various  things  that  have  interested  me  particularly. 

In  the  first  place,  his  observations  on  gastric  ulcer.  It  is  true 
that  in  1890  when  I  first  came  here,  for  several  years  we  had 
curiously  few  obvious  gastric  ulcers;  whereas  during  the  service  of 
three  months  1  had  under  Dr.  Shattuck,  we  had  a  number  of  out- 
spoken cases  of  these  ulcers.  Although  we  had  few  cases  then,  we 
have  made  up  for  it  since.  I  think  it  was  simply  one  of  those 
remarkable  periods  during  which  we  had  a  few  cases  come  to  us. 

I  was  very  much  interested  in  what  Dr.  Shattuck  had  to  say 
about  sepsis.  I  confess  to  feeling  very  much  as  he  does.  I  cannot 
believe  that  I  have  been  absolutely  deceived  in  the  value  of  alcohol 
in  some  acute  infections.  When  I  was  in  the  Massachusetts 
General,  we  were  using  alcohol  quite  freely.  I  remember  one 
particular  patient  with  pneumonia  who  was  taking  36  oz.  of  wliis- 
key  a  day.  I  was  called  up  one  night  about  midnight  by  the  nurse, 
who  said  she  was  afraid  something  serious  had  happened.  I 
hastened  to  the  ward  and  found  an  individual  with  a  perfectly 
normal  temperature,  sitting  on  the  side  of  his  bed  and  singing  in 
the  most  ribald  fashion.  He  had  had  his  crisis  and  the  alcohol 
was  being  continued!  I  should  not  be  surprised  if  in  after  years 
we  do  not  perhaps  use  a  little  more  alcohol  in  acute  infections 
than  we  are  employing  to-day. 

It  was  nearly  30  years  ago  in  the  fall  of  1SS8,  when  I  came 
Into  the  Massachusetts  General  and  began  my  service  with 
Dr.  Shattuck.  It  was  a  most  interesting  and  valuable  service  I 
had  during  that  year.    He  was  a  good  deal  the  sort  of  doctor  that 


he  has  described  to-night,  if  you  read  through  what  he  said.  He 
was  not  only  a  very  acute  clinician  and  a  remarkably  good  observer, 
but  he  taught  us  how  to  treat  patients  in  every  sense  of  the  word. 
I  never  have  seen  one  who  was  more  able  to  stimulate  and 
encourage  his  patients  and  who  failed  less  in  doing  so.  Dr.  Shat- 
tuck not  only  taught  us  to  observe,  but  he  taught  us  what  no  one 
else  at  that  time  was  teaching  in  the  Massachusetts  General  Hos- 
pital, and  that  was  how  to  record  our  observations.  He  made 
exceedingly  careful  bedside  notes.  They  were  sometimes  long  for 
us  to  write  as  house  officers,  but  tliey  were  exceedingly  valuable 
when  written  down.  He  taught  us  something  more,  which  was 
perhaps  as  valuable  as  anything  else,  and  that  was  to  love  him. 

Dr.  Wkloh. — Just  a  word  about  Dr.  Shattuck.  His  remarks 
bring  back  to  me  a  good  deal  that  used  to  be  written  in  the  Roman 
histories  of  my  early  days  about  succeeding  consulships.  Tliat  is 
a  very  good  idea,  and  I  do  not  know  but  that  it  might  be  adopted  as 
a  regular  thing.  A  man  retires  from  his  consulship,  is  succeeded 
by  somebody  else  and  some  five  years  later  he  makes  a  review 
which  does  not  necessarily  represent  progress,  but  represents 
what  changes  resulted  from  a  change  in  consulship.  That  is  what 
interests  me  particularly  about  Dr.  Shattuck's  observations.  1 
hope  he  will  have  the  same  opportunity  to  give  us  another  five 
years'  review.     It  would  certainly  be  worth  hearing. 

Dr.  Shattuck  does  represent,  as  Dr.  Thayer  has  said,  the  very 
best  type  of  doctor,  combining  the  scientific  and  the  practical,  the 
interest  in  the  case  and  the  interest  in  the  patient.  No  amount 
of  scientific  w'ork  will  in  itself  alone  make  a  great  clinician. 
The  great  clinician  must  be  a  combination  of  that  scientific  inter- 
est and  that  practical  quality,  which  can  be  acquired,  although  not 
always  readily,  which  looks  upon  the  patient  not  as  material. 
not  as  a  case,  but  as  a  human  being. 


DIABETES:    THE   RESULTS  OF   PAST  TREATMENT  AND 
FUTURE  PROBLEMS' 

By  Elliott  P.  Joslin,  M.  D.,  Boston,  Ma-ss. 


At  tlie  beginning  of  191-1,  the  outlook  for  diabetic  patients 
was  depressing.  The  statistics  of  tlie  Massachusetts  General 
Hospital  showed  that  in  the  preceding  16  years  for  each  100 
diabetics  admitted  28  were  discharged  dead,  a  record  which 
duplicated  the  experience  of  the  hospital  between  1824  and 
1898.  Physicians  dreaded  to  place  their  patients  in  an  insti- 
tution lest  the  treatment  there  jirescribed  prove  more  disas- 
trous than  that  adopted  by  the  patient's  fancy.  Surgeons 
dodged  the  diabetic,  while  the  obstetrician  was  out  and  out 
afraid  of  diabetes  and  urged  pregnant  women  to  have  abortions. 
The  neurologist,  dermatologist  and  ophthalmologist  would 
throw  up  their  hands  at  complications  within  their  ri'spcctixc 
spheres  and  exclaim.  "  Cure  the  diabetes  and  then  wo  will  help 
the  patient."  It  is  hard  to  realize  that  these  conditions  pre- 
vailed only  four  brief  years  ago. 

As  so  often  happens  when  the  clouds  are  darkest,  light  un- 
expectedly appears,  and  1  recognized  its  approach  one  after- 
noon while  talking  with  Dr.  Allen.  Tt  happened  in  this  way: 
We  were  discussing  one  of  my  severest  cases  (Ca.se  No.  341) 
and  I  pointed  out  how  (lie  type  of  diabetes  in  this  instance 
changed  from  severe  to  mild  :i-  tuberculosis  came  on  and  the 
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patient  progressively  became  weaker  and  lost  weight.  1  remem- 
ber telling  Dr.  Allen  that  if  he  could  explain  why  this  change 
took  place  the  problem  of  diabetic  treatment  would  be  greatly 
advanced.  The  next  day  1  heard  from  him  that  he  felt  be  could 
explain  the  reason  for  the  improvement,  and  furthermore  lic- 
lieved  that  he  would  be  able  to  demonstrate  the  cause  for  it  liy 
animals,  and  soon  after  1  was  gratified  to  learn  bow  doctors 
could  give  their  diabetic  patients  renewed  hope.  You  are  fa- 
miliar with  his  experiments  by  which  he  showed  that  dogs  made 
artificially  diabetic  and  then  forced  ])rogressively  to  lose 
weight  gained  in  tolerance  for  carbohydrate. 

The  far-reaching  results  of  these  experiments  imnu'diatcly 
began  to  show,  and  nvv  illustrated  by  the  following  (able: 

TABLE  1 

TiiK  Recent  Iiupuovemknt  in  Diauetks  as  Shown  bv  the 

Statistics  op  tub  Ma.ssaciiusetts  General  Hospital 


Mortality  during  hospital  sta 


I'crioH 

1824-1898    

1898-1914    284 

1914  

1915  

1916  

1917  


cases  '' 

No.  of  deaths 

PC 

r  cent 

172 

47 

27 

284 

80 

28 
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16 

89 

11 

12 
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Your  attention  is  directed  to  tlie  stationary  character  of 
liospital  diabetic  mortality  for  90  years  and  its  abrupt  and 
steady  diminution  following  Dr.  Allen's  announcement.  A  re- 
duction of  mortality  from  27  per  cent  to  6  per  cent  would 
appear  to  be  sufficient  proof  of  improvement,  but  other  evidence 
is  available.  At  the  New  England  Deaconess  and  Corey  Hill 
Hospitals  there  were  under  my  care  during  1917,  181  diabetic 
patients.  Of  these  four  died,  a  mortality  of  2  per  cent,  and  I 
believe  that  this  year  three  of  these  patients  could  be  saved.  I 
have  summarized  my  personal  statistics  in  Table  2. 

TABLE  2 

Author's  Statistics  of  Diahetic  Patients  Treated  at  the  New 

E.NGLAXD  Deaconess  and  Corey  Hill  Hospitals 

Mortality  during  hospital  stav 

No.  of  , -• , 

Year  cast's  No.  of  deaths    Per  cent 

,  1913    43  4  9 

1914    60  3  5 

1915    109  6  6 

1916    164  S  5 

1917    181  4  2 

Wl)at  other  disea.sc,  chronic  or  acute,  can  show  a  simihir 
reduction  in  mortality  during  these  last  four  years  ?  After  all, 
diabetes  has  points  in  its  favor.  Never  forget  that  unlike  can- 
cer and  rhemnati.sm,  it  is  painless ;  unlike  tuberculosis,  it  is 
clean  and  not  contagious,  and  in  qontrast  to  many  diseases  of 
the  skin,  it  is  not  unsightly.  Moreover,  it  is  susceptible  to  treat- 
ment and  the  downward  course  of  a  patient  can  usually  be 
promptly  checked.  It  is  true  that  treatment  is  by  diet  and  not 
by  drugs,  but  the  patients  who  know  the  most,  conditions  being- 
equal,  can  live  the  longest.  There  is  no  disease  iu  which  an 
understanding  by  the  patient  of  the  methods  of  treatment  avails 
as'  much.  Brains  count,  though  knowledge  alone  will  not  save 
the  diabetic.  This  is  a  disease  which  tests  the  character  of  the 
patient,  and  for  successfully  withstanding  it,  in  addition  to 
wisdom,  it  demands  of  the  individual  honesty,  self-control  and 
courage. 

This  striking  improvement  in  diabetic  treatment  belongs 
to  the  first  year  of  the  disease,  the  year  which  I  call  the  dia- 
betic's danger  zone.  This  is  important,  for  it  is  the  most  use- 
ful year  to  the  diabetic  and  to  the  community.  The  first  year 
of  the  disease  is  pre-eminently  the  year  of  coma.  Eighty-seven 
per  cent  of  all  diabetics  who  have  come  under  my  care  and  have 
later  died  during  the  first  year  of  the  disease  have  succimibed  to 
it.  And  yet  to-day  everyone  will  agree  that  diabetic  coma  dur- 
ing the  first  year  of  the  disease  should  be  considered  an  acci- 
dent which  can  and  shovdd  be  avoided  not  only  in  adults  but  in 
the  youngest  child.  ' 

How  much  the  average  lengtli  of  life  of  the  individual  patient 
has  been  increased  by  our  recent  methods  no  one  knows,  Init 
the  following  table  gives  my  own  personal  experience,  ending- 
December  1,  1916.  Eventually  I  hope  to  bring  this  table  up  to 
January  1,  1918,  and  to  continue  it  still  further.  As  it  stands 
now  the  average  length  of  life  of  my  fatal  cases  for  the  different 
decades  is  considerably  under  the  average  length  of  life  of  the 
living  cases.    This  is  a  hopeful  sign. 


TABLE  3= 

Duration  of  Life  of  Fatal  and  Living  Cases  of  Diabetes, 

December  1,   1916 

Fatal                                         Living 
^ ^ A ^ 

Age  at  onset  Average  Average 

years  No.  cases  duration  No.  cases  duration 

0-10  37  1.3  22  2.6 

11-20  .55  2.8  40  2.9 

21-30  51  3.1  61  5.3 

31-40  64  4.4  94  7.2 

41-50  95  6.4  184  7.3 

51-60  115  6.9  163  6.3 

61-70  67  5.7  63  6.1 

71-80  16  3.6  12  5.3 

81-90  ...  1  1.3 

The  prolongation  of  life  holds  quite  as  strongly  with  the 
young  as  with  the  old.  It  was  rare  formerly  for  a  patient 
in  the  first  decade  of  life  to  live  more  than  a  few  months.  Now 
the  children  are  expected  to  live  at  least  twice  as  long.  This 
may  not  mean  much  in  itself,  but  it  does  in  the  treatment  of 
diabetes  as  a  whole,  and  it  demonstrates  that  if  the  duration  of 
the  disease  in  the  severest  cases  has  been  doubled  by  the  im- 
Ijroved  methods  of  treatment,  marked  gains  iu  treatment  ought 
to  follow  in  the  mild  types.  With  the  middle-aged  I  have  been 
able  to  collect  from  my  records  33  cases  who  have  not  only  lived 
long,  but  have  exceeded  their  theoretical  expectation  of  life  at 
the  onset  of  their  diabetes.  Jloreover,  nearly  a  year  ago  Hor- 
nor  and  I  °  found  that  5  per  cent  of  the  cases  had  lived  over  lo 
years. 

Mention  was  made  of  the  surgeon's  and  obstetrician's  avoid- 
ance of  the  diabetic  patient  in  1914.  To-day  I  can  testify  from 
my  own  experience  that  without  fear  and  with  success  surgeons 
remove  the  appendix,  uterus,  ovaries,  prostate,  gall-stone.s ; 
resect  cancers  of  the  bladder  or  large  areas  of  int€stine  on 
account  of  strangulation,  and  even  operate  on  the  lung.  The 
obstetrician  now  carries  his  patients  through  labor  without 
danger  and  there  are  a  good  many  healthy  children  living  to- 
day whose  lives  are  a  witness  of  improved  diabetic  methods. 
Neuritis  and  affections  of  the  skin  are  rare  exceptions.  On 
January  26,  1918,  Case  No.  817,  whose  carbimcles  were  so 
extensive  three  years  ago  that  the  attending  physician  felt  it 
was  kindness  to  allow  him  to  die,  came  into  my  office  at  the  age 
of  76  years,  having  gained  59  pounds  since  I  first  saw  him !  I 
confess  that  it  is  not  often  that  the  diabetic  of  so  many  years' 
duration  complains  as  did  he  of  growing  fat. 

Improvement  is  also  registered  by  successively  severer  and 
severer  cases  being  rescued  from  coma.  Six  months  ago  I  was 
able  to  publish  a  list  of  15  severe  cases  of  diabetes  recovering 
from  acidosis,  with  subsequent  discharge  from  the  hospital, 
without  the  use  of  alkalis.*  Estimating  the  severity  of  these 
cases  in  terms  of  carbon  dioxide  tension  of  the  alveolar  air  or  of 
the  blood,  their  acidosis  was  included  between  the  boundaries  of 


=  Joslln:     Treatment   of  Diabetes   Mellitus,   2d   Edition,   Lea  & 
Febiger,  Philadelphia,  1917. 

'  Am.  Journ.  Med.  Sciences,  1918.  Vol.  CLV,  p.  47. 
*  Joslin:    Lo-:  lit..  Table  172,  p.  389. 
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15  and  25  mm.  mercury.  Compiling  a  second  series  one  montli 
ago  I  was  able  to  substitute  seven  cases  in  the  original  list  by 
seven  others  still  more  severe,  thus  changing  the  limitations  of 
the  carbon  dioxide  to  between  14  and  22.  In  anticipation  of 
this  meeting,  I  wrote  Dr.  Geyelin  of' New  York  and  he  has 
furnished  me  with  cases  of  his  own  and  at  least  three  of  these 
will  replace  three  of  mine,  thus  enabling  a  new  series  of  15 
cases  to  be  compiled  of  threatening  coma  treated  successfully 
without  alkalis,  of  which,  thanks  to  Dr.  Geyelin,  the  lowest 
limit,  measured  in  terms  of  carbon  dioxide  tension,  is  reduced 
to  13.65  mm.  mercury  in  the  blood,  and  the  highest  limit  to  20, 
measured  in  terms  of  carbon  dioxide  in  the  alveolar  air.  These 
results  arc  shown  in  Tables  -i  and  5. 

TABLE  4 

Threatened  Diabetic  Coma  Successfully  Treated  WrniorT 
Alkalls.  Three  Groups  of  Cases,  15  Each,  Co.mpiled  at 
SuccEssrvE  Dates,  Each  Group  Severer  tii.\x  the  Pre- 
ceding. 

Limits  of  degrees  of  acidosis 
Date  of  C0»  in  terms  of  mm.  Hg.  in 

conipiiutioii  No.  cases  blood  or  alveolar  ail 

September,  1917   15  15-25 

January.   191S    15  14-22 

February,  191S    15  13.7-21 

TABLE  5 

Successful  Tre.\T-Ment  without  Alkalis  of  15  Cases  of 
Diabetes  Thre.\tenki)  with  Cojia 

Hlood   Alveolar 

NH.,     C0„rnm.  air  CO, 

Case  No.  Date  KcCl.     grams  fig.      mm.  Hg". 

691       Nov.  15,  1917...  +  20 

1200       May  29,  1917  ...  +  +  +  2.3         ..          IS 

786       June  11,  1916.  ..  -f+  3.9         ..      18/20 

12  +  3.2         24         21 
Dr.  Geyelin  May  31.   1917.  ..  +  +  +  +  +  ...          13.7     .. 

J.  G. 

942       July  12,  1916...  +  +  +  4.4  20  20 

13  ++  3.7  ..  17 
938       Nov.  2,  1917 +  +  +  +  1.3  .,.  IS 

Dr.  Geyelin  Apr.  5,  1917 +  ++++  ...         21 

M.  S. 

Dr.  Geyelin  Oct.   IS,   1917...  +  +  +  +  +  ...         16 

H.  J. 

755       Apr.  15,  1917...  +  1.6         ..         IS 

1011  Mar.  29,  1916...  ++  l.S         ..         23 

Apr.  13,  1916.  .  .  ++          22 

Sept.  25,  1917...  +  +  +  +          15 

1085       Oct.  .30.  1916 ?  1.7  28         20 

1196       Dec.  S.  1916    +  +  +  +  4.6  ..         21 

9  ++  6.0  26  22/14 

10  +  +  +  3.3  ..  18/20 

11  +3.1  26  20 

12  ++  3.3         ..  21 

13  ++  2.9         ..  24 
1070        June  23,  1916.  .  .  ++  1.9         21  20 

1012  Sept.  13,  1917    ..  +  +  +  14 

14  +  +  +  2.5         21.3  14 

15  ?  2.3    ..  16 
1120   Sept.  6,  1916  ...  +  +  +  21 

7  +    IS 

Oct.  11.  1916  ...       ++  1.9    ..  22 

14  0        20 

27  +    15 


Individual  cases  are  more  striking  than  convincing.  Each 
month  I  derive  encouragement  from  the  return  of  an  old  case. 
A  recent  one  is  Case  No.  866,  first  seen  in  1915  at  the  age  of 
32  with  onset  one  year  before,  whose  consumption  of  food  prior 
to  admission  to  the  hospital  in  1915  was  extraordinary  even  for 
a  diabetic.  His  regular  ration  was  two  dozen  eggs,  tliree 
pounds  of  meat  and  30  apples,  with  other  food  unrecorded. 
The  sugar  in  the  urine  at  this  time  amounted  to  4  per  cent. 
On  January  28,  1918,  he  again  returned  to  the  hospital,  after 
an  absence  of  three  years,  but  this  time  sugar  and  acid  free 
and  with  the  report  of  having  remained  so  almost  constantly  I 
During  the  interval  he  had  at  no  time  gone  to  a  physician's 
office  and  at  no  time  missed  work  on  account  of  ilLuess.  His 
present  diet  and  method  of  living  interested  me  extremely,  for 
it  shows  what  a  courageous  man  can  do.  It  consists  of  a  pound 
of  cahbage  at  each  meal,  and  for  the  day  two  eggs,  60  grams  of 
bacon  (weight  uncooked),  sLx  ounces  of  meat  at  dinner  and  the 
same  for  supper,  120  e.  c.  of  20  per  cent  cream,  and  about  60 
grams  of  butter.  I  do  not  report  this  as  an  ideal  diet,  but  upon 
it  this  man  has  supported  his  family  and  lost  but  six  and  onc- 
lialf  pounds  in  weight  in  three  years.  Mark  this !  He  retires 
at  8  p.  m.  and  rises  at  6  a.  m.,  10  hours  in  bed !  The  course 
of  this  case  should  be  compared  with  the  course  of  patients 
who  suffer  from  other  chronic  diseases.  How  many  nephritic, 
cardiac,  arteriosclerotic  or  chronic  rheumatic  patients  could 
touch  as  low  a  limit  of  life  as  this  patient  three  years  ago  and 
regain  to  such  an  extent  their  efficiency  ? 

I  do  not  share  the  opinion  of  some  hospital  clinicians  who  in 
the  face  of  cases  like  this,  and  in  these  da}'s  when  the  hospital 
diabetic  mortality  has  been  lowered  from  28  to  2  per  cent,  pre- 
tend to  be  discouraged  about  the  treatment  of  diabetes  and  are 
prone  to  fill  their  wards  with  i^atients  showing  interesting  clec- 
troeardiagrams  whose  efficiency  can  seldom  be  regained. 

Will  the  recent  improvement  in  treatment  continue  ?  I  be- 
lieve it  will,  and  for  three  reasons.  First  of  all,  the  trend  of  sta- 
tistics points  to  it,  as  is  proven  by  a  study  of  the  statistics  of  the 
^Massachusetts  General  Hospital.  You  have  undoubtedly 
observed  that  the  reduction  in  hospital  mortality  has  taken 
place  gradually.  Each  year  has  shown  progress,  and  my  own 
figures  illustrate  that  this  improvement  can  proceed  still 
fui'ther.  In  the  second  place,  the  enemies  of  the  diabetic  are 
now  more  clearly  recognized.  We  know  exactly  witli  what  wc 
must  contend.    This  is  evident  from  Table  (i. 

TABLE  6 

Causes   of   Death   of   516   Diabetic   Patients    Seen    in   Private 
Pr.\ctice  On^-.  or  More  Times  from  1894  to  Dec  11,  1916 

Coma    60  per  cent 

Cardiorenal    13     "       " 

Infections   10     " 

Cancer   5     "        " 

Tuberculosis    4     "        " 

Inanition  1     "        " 

Miscellaneous    6     "        " 

I  would  particularly  dircci  your  attention  to  the  60  jier  cent 
of  deaths  due  to  coma  and  the  1  per  cent  of  deaths  due  to  inani- 
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tiou.  Since  fasting  treatment,  introduced  by  Dr.  Allen,  has 
been  adopted,  the  fear  has  arisen  that  inanition  would  figure 
prominently  as  a  cause  of  death  of  diabetic  patients.  As  yet 
this  has  not  proven  to  be  the  case.  Inanition  will  undoubtedly 
iucivase  in  frequency,  but  I  shall  not  allow  it  to  divert  my 
attention  from  tlie  60  per  cent  of  the  cases  who  die  of  coma. 
All  Init  two  of  my  fatal  cases  in  children  have  died  of  coma. 
Of  all  the  diabetics  coming  under  my  supervision,  87  per  cent 
of  those  who  have  died  during  the  first  year  of  the  disease  have 
succumbed  to  coma,  and  even  44  per  cent  as  well  of  those  cases 
who  have  lived  more  than  15  years.  The  one  enemy  which  the 
diabetic  must  fight  is  coma.  Thirteen  per  cent  of  the  patients 
died  of  cardiorenal  disease,  but  with  modern  treatment 
adapted  to  impaired  kidneys  the  lives  of  such  imtients  might 
be  easily  prolonged.  Infections  continue  to  be  a  great  menace, 
but  are  not  nearly  so  serious  as  formerly,  when  they  were  so 
often  complicated  by  coma.  AVe  must  expect  that  the  mortality 
from  cancer  will  rise,  and  can  look  for  a  continued  lowering 
in  tlie  mortality  from  tuberculosis  due  to  the  lessened  oppor- 
tunities for  contagion.  It  is  better  avoided  than  treated,  but 
even  if  present  does  not  preclude  many  years  of  life. 

The  third  reason  for  the  continued  improvement  in  the  treat- 
ment lies  along  several  lines.  (A)  Earlier  diagnoses  of  the 
disease  are  being  made.  By  this  means,  mild  cases  are  dis- 
covered and  their  change  into  a  severer  type  is  delayed  or  pre- 
vented. (B)  Coma  can  be  avoided  to-day  in  the  overwhelm- 
ing majority  of  cases.  Whereas  formerly  mmiberless  diabetics 
died  at  the  beginning  of  treatment,  to-day  such  a  death  excites 
comment  in  any  well-regulated  liospital.  Attention  has  been 
called  to  the  decrease  in  coma  after  surgical  operations  due  to 
the  measures  adopted  to  prevent  acid-poisoning  and  the  de- 
creased use  of  ether  as  an  anesthetic.  (C)  A  new  type  of 
ammunition  in  the  battle  against  diabetes  is  now  being  gen- 
erally adopted.  I  refer  to  the  education  of  the  doctor,  nurse 
and,  most  of  all,  the  patient.  AYhether  teacher  and  student 
desire  to  devote  increasing  time  to  the  study  of  diabetes,  the 
fact  remains  that  there  are  four  times  the  nimiber  of  cases  in 
the  United  States  recognized  to-day  as  in  1890,  and  thus  four 
times  as  many  to  be  treated.  Instruction  in  diabetes,  therefore, 
should  receive  four  times  the  time  allotted  to  it  in  the  cur- 
riculum. Diabetes  is  pre-eminently  a  disease  in  which  educa- 
tion avails.  Fortunately,  with  the  treatment  introduced  by  Dr. 
Allen,  the  education  both  for  doctor  and  patient  has  been  so 
sini|ilili('d  that  tlic  essential  facts  can  Ije  summarized  on  a  small 
card. 

The  training  of  the  patient  in  hygiene,  diet  and  clinical  tests 
constitutes  a  new  era  in  medicine.  Previously  tuberculosis  was 
the  disease  where  the  education  of  the  patient  was  most  in- 
sisted upon,  and  in  that  hygiene  alone  was  the  only  suljject 
taught.  Many  advantages  will  accrue  from  the  war  and  not  the 
least  of  these  is  the  compulsory  education  of  patients  and  of 
nurses  in  matters  hitherto  supposed  to  be  beyond  their  ken. 
To-day  I  know  a  group  of  nurses  who  specialize  in  diabetes,  and 
I  can  trust  any  one  of  these  nurses  to  go  into  a  patient's  home 


and  carrj'  out  treatment  from  beginning  to  end,  simply  depend- 
ing upon  the  family  physician  for  general  supervision. 

The  Treatment  of  Diabetes  as  Practiced  To-day. — The  treat- 
ment of  diabetes  as  it  is  actually  practiced  to-day  is  very  dif- 
ferent from  wdiat  it  should  be.  By  no  means  does  it  follow  the 
lines  advocated  at  the  Kockefeller  Institute,  The  Johns  Hopkins 
Hospital  or  other  large  hospitals  in  the  country.  I  honestly 
believe  that  more  cases  of  diabetes  are  now  treated  with  the  diet 
which  appears  on  the  back  of  a  drug  firm's  advertisement  than 
by  any  other  method.  It  is  still  a  rarity  for  a  patient  to  come 
to  me  free  from  sugar  and  free  from  acidosis,  and  the  cases  are 
few  and  far  between  who  have  any  conception  of  dietetic  values. 
Diagnoses  of  diabetes  are  still  made  too  late.  Unfortunate  as 
this  is,  I  am  glad  to  say  that  I  have  noted  definite  signs  of 
improvement,  chiefly  manifested  in  the  l^sened  use  of  drugs. 
The  general  practitioner  is  not  to  be  too  sharply  criticized, 
because  the  methods  which  are  employed  in  the  leading  institu- 
tions are  only  of  recent  origin,  and  furthermore,  the  general 
practitioner  has  never  had  a  consistent  plan  for  the  treatment  of 
diabetes  laid  out  for  him.  It  would  be  a  great  mistake  if  our 
present  simple  methods  were  to  be  rapidly  changed  purely  for 
the  sake  of  some  slight  improvement.  When  we  realize  the 
great  advance  in  the  treatment  of  diabetes  which  has  taken 
place  during  the  last  four  years,  and  at  the  same  time  bear  in 
mind  the  intricate  but  definite  problems  which  lie  ahead,  and 
appreciate  the  difficulty  of  interpreting  the  mass  of  scientitie 
data  just  accumulated,  we  should  hesitate  long  before  altering 
the  methods  which  have  brought  these  gains.  In  the  past, 
waves  of  diabetic  treatment  have  followed  in  rapid  succession. 
From  nearly  each  one  of  these  something  has  been  gained.  Let 
us  be  sure  that  we  gather  the  benefit  of  all  the  good  which  is 
coming  in  on  the  present  crest  before  we  dive  into  a  new 
breaker. 

What  Should  be  the  Treatment  of  To-Daij? — In  general, 
authorities  agree.  The  patient  should  be  made  sugar-free  and 
this  should  be  done  in  such  a  manner  as  not  to  produce  acid  in- 
toxication. The  basic  principle  is  fasting,  and  it  makes  little 
difference  whether  the  fasting  is  absolute  or  partial.  Some  of 
us  prefer  to  omit  the  fat  in  the  diet  before  the  fast  in  the  hope 
of  warding  off  acid  poisoning,  which  occurs  in  a  small  number 
of  cases  following  the  fast.  This  method  has  been  most  satis- 
factory in  my  hands.  By  this  means,  along  with  the  preven- 
tion of  acid  poisoning,  the  patient  gets  the  benefit,  without  the 
hardships,  of  reduced  calories.  The  rules  which  I  follow  in  the 
treatment  of  my  cases  are  very  simple,  and  although  I  seldom 
follow  these  to  the  letter,  for  each  case  is  unto  itself,  I  have 
found  the  method  of  treatment  so  satisfactory  that  I  shall 
lierhaps  be  more  loath  to  change  it  than  those  of  you  who  arc 
just  starting  in  medicine  and  have  not  lived  through  the  barren 
years  of  diabetic  treatment.  These  schematic  rales  and  the 
dietetic  values  necessary  for  the  patient  are  recorded  on  this 
small  card,  the  reading  of  which  may  be  omitted. 

Preparation  for  Fasting.  In  severe.  long-stanaing.  compUcated.  obese. 
and  elderlv  cases,  as  well  .is  in  all  cases  wUh  acidosis,  or  in  any  case  it 
desired,  without  otherwise  changing  habits  or  diet,  omit  fat.  after  two  days 
omit  protein,  and  then  halve  the  carliohydrates  daily  until  the  patient  is 
taking  onlv  10  grams  ;  then  fast.     In  other  cases  begin  tasting  at  once. 
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Fasting.  Fast  four  days,  unless  earlier  sugar-froe.  Allow  water  freely, 
tea.  coffee,  and  tbin.  clear  meat  broths  as  desired. 

Intermittent  Fasting.  If  glycosuria  persists  at  the  end  of  four  days, 
give  1  gram  protein  or  0.5  gram  carbohydrate  per  kilogram  body  weight 
for  two  davs.  :ind  tlicn  fast  again  for  three  days  unless  earlier  sugar-free. 
If  glycosuria  remains,  repeat  and  then  fast  for  one  or  two  days  as 
necessary.  It  there  is  still  sugar,  give  protein  as  before  for  four  days,  then 
fast  one,  and  then  gradually  increase  the  periods  of  feeding,  one  day  each 
time,  until  fasting  one  day  each  week.  1  have  seen  no  uncomplicated 
case  fail  to  get  sugar-free  by  this  method. 

Carbohydrate  Tolerance.  When  the  twenty-four-hour  urine  is  tree  from 
sugar  give  5  or  10  grams  carbohydrate  (l.iO  to  300  grams  of  5  per  cent 
vi'gctables)  and  continue  to  add  .5  or  10  grams  carbohydrate  daily  up  to 
50  grams  or  more  until  sugar  appears. 

Protein  Tolerance.  When  the  urine  has  been  sugar-free  for  three  days, 
add  aliciiil  I'll  yranis  protein  and  thereafter  15  grams  protein  daily  in  the 
form  of  iK^'  wliiii'.  lisb  or  lean  meat  (chicken)  until  the  patient  is  receiving 
1    giiim    ]. rut. ill    piT    kilogram    body    weight    or    less    if    the    carbohydrate 

tollMMlI.e    is    Z.T.I. 

Fat  Tolerance.  Add  no  fat  until  the  protein  reaches  1  gram  per  kilo- 
gram li.iilv  \v.i;;ht  (unless  the  protein  tolerance  is  below  this  figure)  and 
tlie  carli.ihy.lrat.-  tolerance  has  been  determined,  but  then  add  5  to  25  grams 
daily  ;n-i-.ir(ling  t.i  pr.'\'ious  acidosis  until  the  patient  ceases  to  lose  weight 
.jr  I'p.i'ivis  in   111.'   i.itaj   diet  about  30  calories  per  kilogram  body  weight. 

Reappearance  of  Sugar.  The  return  of  sugar  demands  fasting  for  twenty- 
f.iiir  b.iiirs.  ..r  until  siiyar-f ree.  Resume  the  former  diet  gradually  adding 
fat  last  in  ord.-r  t.i  in;iiiitain  as  high  a  carbohydrate  tolerance  as  possible, 
sacrificing  body  weiu^lil  for  this  purpose. 

Weekly  Fast  Days.  Wli.n.ver  the  tolerance  is  less  than  '20  grams 
carbohydrate,  fasting  should  be  practiced  one  day  in  seven;  when  the 
tolerance  Is  over  20  grams  carbohydrate  cut  tile  diet  in  half  on  one  day 
each  week.  The  foods  commonly  employed  in  determining  the  tolerance  for 
carbohydrate  and  protein  are  .5  per  cent  vegetables,  oranges,  oatmeal, 
potato,  fish,  chicken,  lean  meat. 


1  gram  protein.  4  c 

1      "      carbohydrate,      t 
1       •■      fat.  '.1 

1       "      alcohol,  7 

protein  contain  Ig. 


G.2 


Ikilogram  =  2.2  pounds. 

30  grams  (g)  or  cubic  centimeters 
(c.  c. )  —  1  ounce. 

A  patient  at  rest  requires  25  cal- 
ories per  kilogram  body  weight ; 
approximately  1  calorie  per  kilo, 
per  hour. 


Consult  Chemical  Composition  .\merican  Food  Materials.  Bull.  28.  f.  S. 
Dept.  Agriculture,  by  sending  10  cents  in  coin  to  Supt.  of  Documents, 
Washington,  D.  C..  also  Annual  Keport  Conn.  Agricultural  Experiment 
Station.  New  Haven,  Conn.,  Food  Products  and  Drugs,  1913,  Part  1, 
Section  1. — Free. 


Water,  clear  broths,  coffee,  tea,  cocoa  shells  and  cracked  . 

without  allowance   for  food   content. 


can  he  taken 


Foods  AttRAXGEu  Ai'Itioximatelv  Accokdi.n 
Carbohydrates 


TO    CO.N'TEXT    OF 


„ 

5%                     • 

10%         • 

15% 

20% 

■S    Lettuce 

Tomatoes 

Pumpkin 

Green   Peas 

Potatoes 

£    Cucumbers 

Urussels 

Turnip 

Artichokes 

Shell  Beans 

3     Spiiia.'b 

Sprouts 

Kohl-Rabi 

Parsnips 

Baked  Beans 

S    Asparagus 

Water  Cress 

Squash 

Canned 

(Jreen  Corn 

.n     Itliiiliarb 

Sea  Kale 

Beets 

Lima  Beans 

Boiled  Itice     ' 

J     Knilivi- 

(ikra 

Carrots 

Boiled 

t;    Miirniw 

Cniilill.iwer 

Onions 

v>    .s..rrel 

Iv.-^  IMant 

Mushrooms 

'^     Saii.TUnnit 

k-i.lislTes 

Suing  I>.,.ans 

S    Swiss  Chard 

>      Celery 

liroccoli 

f!i|ie  illlves 

20%  fnt) 

Oranges 

Apples     • 

Plums 

Cranberries 

Pears 

Bananas 

f^    T.'iiioiis 

Strawberries 

Apricots 

0 

Rlackberries 

Blueberries 

(tooseberries 

Cherries 

N 

Peaches 

Pin..iip|il,. 

Wnt.rni.-I.in 

Currants 

liasjiberrles 

lliu'kleberries 

■S    Hutternuts 
2    Pignoiias 

l;iiK:il   .Nuts 
I'.U,    WiilniKs 
Hi.ki.rv 
r.'.'.'iiis 

.Miii.inds 
Walts  (Eng.) 
l!...,linuts 
I'islai-hios 

Peanuts 

•    rnswe..t,ii,'. 
.=        Pickl.-.     1 

Jll.l     1    lis|.i,-,..l 

40% 

=         Scall..|is. 

.i^.■|■.     I'ish     Itnv 

Filli.'rls 

I'iiiH  Nuts 

Chestnuts 

'  Reckon  carb. 


of 


group  as  37r — of  10%  group  as 


(30  grams   1  oz.)       carbohydrates 

contained  ai>pho.xi.matei,y  fl 

Oatmeal,  dry  wgt 20 

Cream.  40%    1 

20%    1 

Milk    1    r, 

Brazil  Nuts   2.  .  ,  .  .  . 

Oysters,    six    4 

Jleat   (uncooked,  lean ) 0 

'     "       (cooked,    lean)     0 

Bacon     o 

Cheese    d 

Egg  (one)    (I 

Vegetables  ,5%  group 1 

Vegetables  10%  group 2 

Potato    I) 

Bread     1,S 

ButtiM-    0 


.120 
120 
.    60 


haddock  (cooked) . 


Oil 
Fish, 
Broth 
Small  orange  or  Vi 
Form  ,1  H.     Tluu 


grape  fruit      li 
IS  Croom  &  Co 


Inc..  105  State  St.,  Boston 


Throughout  the  course  of  treatment  the  education  of  the 
patient  in  the  hygiene  of  his  life,  in  his  diet  and  in  the  examina- 
tion of  his  urine  should  be  promoted.  Like  others,  I  have 
devised  various  forms  of  printed  matter,  and  in  fact  have  just 
completed  for  jiatients  a  sort  of  diabetic  primer '  which  I  hope 
they  will  actually  study.  This  is  designed  not  only  to  educate 
the  patient,  but  to  save  the  physician's  time. 

Acidosis  should  be  prevented  by  the  rules  of  diet  prescribed 
by  the  doctor  and  adopted  by  the  patient.  In  general,  given  a 
patient  without  acidosis,  one  can  avoid  its  onset.  The  elimina- 
tion of  fat  at  the  beginning  of  treatment  and  its  elimination 
later  wlienever  signs  of  acid  poisoning  appear  is  a  safe  rule.  I 
have  not  used  alkalis  for  some  years.  Until  a  group  of  cases, 
more  severe  than  the  15  already  cited,  is  reported  to  have  re- 
covered by  some  other  method,  I  recommend  to  your  considera- 
tion tlic  plan  of  treatment  which  has  yielded  these  results. 

The  Treatment  of  Threatening  Diabetic  Coma 
The  following  rules  are  in  force  at  the  Xew  England  Dea- 
coness and  Corey  Hill  Hospitals: 

1.  Nursing. — Provide  a  special  nurse  for  the  patient  both 
day  and  night,  and,  preferal)ly,  one  trained  in  diabetic  work. 

2.  Bed. — Keep  the  patient  in  bed  and  warm.  Avoid  loss  of 
calories  through  exertion  or  exposure ;  if  restless,  protect  from 
becoming  chilled  by  flannel  night-clothes.  Every  effort  should 
be  made  to  allay  nen'ousness  and  discomfort, 

3.  Bowels. — !Move  the  bowels  by  one  or  more  enemata. 
Cathartics  sliould  usually  lie  avoided  for  fear  of  causing  diar- 
rhea. 

4.  Stomach. — The  stomach  should  lie  fri-c  I'miii  indiocstible 
food.  With  adults,  when  in  doubt,  but  with  tiiildren  in  all 
cases,  begin  treatment  with  gastric  lavage. 

3.  Heart. — Sustain  the  circulation  with  the  help  of  digitalis. 
Caffein  may  hv  ijivcii  subcutaneously,  or  as  black  coffee  by  rec- 
tum. 

(i.  Aitiiiiiiistnition  of  Liquids. — (Jive  1000  c.  c.  of  liiiuids 
within  each  six  hours.  The  liquids  are  to  be  given  slowly,  liot. 
as  coffee,  tea,  tiiin  broths,  water:  if  the  prospect  is  dubious  of 
giving  so  much  liquid  by  mouth,  salt  solution  or  tap-water  is  tn 
be  given  by  rectum ;,  if  this  resource  fails,  the  nurse  should  call 
the  doctor  to  give  intravenously  the  balance  of  tiie  liter  wbii  li 
remains  not  given  for  the  period.  (It  will  seldom  be  found 
necessary  to  give  more  than  iOOO  c.  c.  liquids,  thanks  to  tlic 
avoidance  of  alkalis,)  In  nnlcr  to  secure  the  introduction  >'( 
sufficient  liquid  in  the  first  six  hours  the  cleansing  enema  at  the 
beginning  of  treatment  should  be  followed  after  half  an  hour 
by  an  enema  nf  ."iOO  c,  c,  salt  sdlutinn  in  all  cases  as  a  matter  of 
precaution. 

7,  Diet. — If  the  patient  has  been  accustomed  to  the  fasting 
method  of  treatment,  begin  or  continue  the  fast,  but  if  he  has 
been  upon  a  full  diet,  give  1  gram  of  carbohydrate  per  kilo- 
gram body  weight  during  the  24  hours  in  the  form  of  orange 
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juice  or  gruel  (oatmeal)  made  with  water;  or  as  many  gram? 
of  carljohydrate  as  the  patient  has  voided  in  the  urine  in  each 
successive  preceding  six  hours.  Whichever  course  is  adopted,  it 
is  to  be  followed  until  danger  is  over. 

8.  Alkalis. — Avoid  alkalis.  If  such  have  been  previoush^ 
given,  omit  at  the  rate  of  30  grams  a  day. 

Many  diabetic  problems  demand  solution  to-day,  and  it  is 
encouraging  that  they  stand  out  in  relief  far  more  distinctly 
than  ever  before.  Many  of  these  jDroblems  do  not  require  great 
discoveries  for  their  elucidation,  but  simply  plain  hard  work. 
Thanks  to  Dr.  Allen,  it  is  fortunate  that  so  many  of  these  can 
be  worked  out  iipon  animals.  By  this  means  results  can  be 
more  quickly  secured. 

1.  The  one  question  which  I  hope  most  to  see  solved  witliin 
the  next  two  years,  is  whether  the  tolerance  of  a  mild  diabetic 
for  carbohydrate  is  lowered  by  our  present  methods  of  treat- 
ment in  making  him  sugar-free.  Perhaps  Dr.  Allen  has  already 
settled  this  jwint.  Clinically,  every  once  in  a  while  one  sees  a 
l^atient  with  a  liigli  tolerance  wlio  loses  the  tolerance  in  a  com- 
paratively short  course  of  time,  although  the  best  modern  meth- 
ods are  followed.  Thus  Case  No.  914,  with  a  tolerance  for  140 
grams  carbohydrate  a  year  and  a  half  ago,  has  now  a  tolerance 
for  but  10  grams.  This  is  so  different  from  what  I  expected  to 
•occur  in  this  case  that  I  can  hardly  believe  it  necessary,  and 
wonder  whether  some  error  in  treatment  has  not  been  made. 
Of  course  it  is  possible  that  a  year  and  a  half  ago  by  our  former 
methods  the  tolerance  would  not  have  aj)peared  nearly  as  high, 
and  that  at  the  start  the  case  was  really  far  more  severe  than 
was  considered.  I  am  sure  that  many  of  you  have  had  similar 
experiences.  We  should  not  allow  these  apparently  mild  eases 
to  change  to  severe  without  tlie  sharpest  possible  fight.  This 
question  is  of  the  utmost  importance.  Take,  for  example,  two 
children  in  one  family  living  not  far  from  this  city,  who  have 
apparently  very,  very  mild  diabetes.  Should  they  be  kept 
absolutely  sugar-free  or  upon  a  restricted  diet,  but  not  a  diet 
of  undernutrition  ?  This  is  the  sort  of  a  problem  for  the  solu- 
tion of  which  your  wealthy  diabetic  should  give  your  hospital 
$o0,000.  It  demands  both  clinical  and  experimental  work,  and 
it  is  justifiable  to  hold  out  the  hope  of  securing  useful  results. 

2.  The  next  problem  to  interest  me  is  wliether  the  tolerance 
of  the  diabetic  can  be  raised.  Already  considerable  data  have 
been  accumulated  at  the  Nutrition  Laboratory  of  the  Carnegie 
Institution  by  Benedict  and  myself,  and  eventually  this  will  be 
published.  In  it  are  hints  of  such  a  possibility.  The  spec- 
tacular absence  of  sugar  in  the  urine  following  the  administra- 
tion to  the  severe  fasting  diabetic  of  large  quantities  of  levulose 
and  of  some  other  carbohydrates  is  encouraging.  How  these 
patients  can  bear  so  much  carbohydrate  at  one  time  when  at 
another  a  few  leaves  of  lettuce  cause  glycosuria  is  hard  to 
understand.  Tlie  fact  tliat  repeatedly  the  respiratory  quotient 
rises  in  such  individuals  is  of  significance,  just  as  is  the  higli 
respiratory  quotient  of  severe  diabetics  during  fasting. 

3.  The  increased  lipoid  content  of  the  blood  and  the  measures 
necessary  to  reduce  it  is  a  third  problem.  The  400  analyses  of 
blood  lipoids  made  by  Gray  upon  my  patients  have  interested 


me  greatly,  and  have  shown  the  need  for  more.  From 
them  I  am  beginning  to  learn  a  few  suggestions  as  to  how  the 
fat  can  be  reduced.  But  when  I  heard  the  other  day  that  in 
addition  to  the  numerous  analyses  made  under  Dr.  Allen's 
direction  upon  the  blood  lipoids  of  his  patients  there  stiU  re- 
mained 5000  more  specimens  to  analyze,  I  could  not  help 
feeling  that  perhaps  we  were  nearer  to  the  discovery  of  the 
method  by  which  tlie  higli  blood  fat  could  ha  reduced  than  we 
supposed. 

4.  The  high  blood  sugar  and  its  reduction  in  diabetes  is  a 
tempting  target.  Is  this  really  worth  while  ?  I  think  it  is,  but 
I  would  be  glad  to  have  more  evidence.  When  I  see  a  patient 
who  has  outlived  the  average  period  of  life  of  my  living  cases 
for  the  corresponding  decade  of  age,  who  appears  in  good  con- 
dition, as  does  Case  No.  600,  and  yet  shows  a  lilood  sugar  of 
0.21  per  cent,  but  is  sugar-free,  I  hesitate  to  change  the  method 
of  treatment  which  has  worked  so  well  so  many  years.  Time 
perhaps  will  settle  this  question  for  us,  for  who  knows  how  long 
this  patient  has  had  so  high  a  blood  sugar  ?  During  the  first 
five  or  six  years  of  her  treatment,  no  blood  sugar  test  was  made. 
To  me  it  appears  that  she  will  live  for  many  years  to  come,  and 
although  she  may  not  reach  her  expectancy  of  life,  which  would 
mean  a  duration  of  the  diabetes  of  21  years  in  her  special  case, 
yet  there  appears  to  be  a  fair  chance  of  her  doing  so.  AVould 
this  patient  really  be  benefited,  now  that  she  is  sugar  and  acid 
free,  by  having  her  blood  sugar  brought  to  normal  ?  I  never 
see  her  without  thinking,  "  Fools  step  in  where  angels  fear  to 
tread,"  and  at  present  I  want  to  be  numbered  with  the  angels. 

5.  Edema  and  even  anasarca  in  the  severe  diabetic  are  symp- 
toms often  accompanied  by  well  being  on  the  patient's  part. 
Why  do  some  diabetics  feel  so  much  better  ,when  they  have 
dropsy  than  when  the  water  content  in  their  tissues  is  normal 
or  even  below  normal  ?  At  present  I  can  remember  but  one  of 
my  diabetic  patients  who  lias  shown  marked  dropsy  who  has 
not  been  freed  of  it  by  simple  restriction  of  salt.  Just  recently 
1  have  reported ''  one  case.  Case  No.  1012,  where  a  gain  of  25 
per  cent  weight  in  the  form  of  edema  was  present,  and  another 
patient  now  under  my  care  has  lost  an  equal  amount.  If 
jiatients  do  not  go  into  coma  when  they  have  drojjsy,  why  not 
make  them  have  dropsy  when  coma  is  threatening?  Dr.  Hornor 
and  I  have  partially  attempted  this  in  one  case,  but  I  would  like 
to  have  it  literally  carried  out  and  see  the  patient's  weight 
increase  not  one  or  two  pounds  in  the  course  of  a  day,  but  by  10 
to  20  per  cent.  It  would  not  do  to  inject  so  much  fluid  directly 
into  the  circulation  because  of  the  failing  heart,  but  tlie  fluid 
could  be  introduced  under  the  skin  or  into  the  abdominal  cavity. 

These  are  only  a  few  of  the  diabetic  problems  which  you  have 
to  solve.  Most  of  them  appear  capable  of  solution.  They  will 
not  be  settled  except  by  aid  from  many  workers,  and  in  their 
solution  not  alone  should  the  help  of  doctors  and  medical  stu- 
dents be  utilized,  but  that  of  technicians  to  the  widest  possible 
degree.  While  absorbed  in  our  endeavors  let  us  not  forget  that 
when  a  diabetic  life  is  prolonged  for  even  a  day,  fresh  hopes 
for  millions  of  diabetics  throughout  the  world  are  created. 
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A  STUDY  OF  AN  AUTOAGGLUTININ   OCCURRING   IN   A 

HUMAN  SERUM 

By  Mildred  C.  Clough,  M.  D.,  and  Ina  M.  Eichter,  M.  D. 
(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital) 


Autoaggiutiiiatiou,  tliat  is,  agglutination  of  red  blood  cdr- 
puscles  in  the  presence  of  serum  from  the  same  individual, 
is  an  extremely  uncommon  occurrence  in  human  beings.  In- 
deed, some  authors  (1,  2,  3)  state  that  this  never  occurs.  The 
following  instance  is  reported  on  account  of  certain  interest- 
ing observations  brought  out  in  a  study  of  the  autoagglutiuin, 
as  well  as  on  account  of  the  rarity  of  the  condition.  This 
phenomenon  was  first  noticed  in  our  case  on  making  a  routine 
red  blood  cell  count.  It  was  found  upon  drawing  the  blood 
into  the  diluting  pipette  that  the  red  blood  cells  became  aggluti- 
nated so  markedly  that  clumps  were  visible  macroscopicaUy  as 
well  as  microscopically.  The  agglutinated  cells  could  not  be 
broken  up  upon  shaking,  and  an  accurate  count  of  them  was 
impossible. 

The  literature  on  the  subject  of  autoagglutinatiou  is  ver}- 
meager.  The  first  reference  to  this  phenomenon  is  by  Reit- 
mann  (4)  in  1890.  He  noted,  on  making  a  red  blood  cell  count 
in  a  case  of  cirrhosis  of  the  liver,  that  "  the  red  blood  corpuscles 
were  strikingly  sticky,  three  or  four  sticking  together."  No 
further  observations  on  the  blood  are  recorded,  but  it  seems 
likely  that  this  occurrence  was  due  to  autoagglutinatiou. 
Ascoli  (5)  in  1901,  stated  that,  in  a  study  of  the  blood  of  17 
normal  individuals,  he  found  in  a  number  of  instances  that 
the  serum  was  able  to  agglutinate  the  red  blood  corpuscles  of 
the  same  individual,  as  well  as  those  of  other  individuals.  This 
report,  however,  is  open  to  question.  It  seems  very  improbable 
that  this  rare  phenomenon  should  occur  a  number  of  times 
among  only  17  specimens  of  blood  examined.  This  surprising 
statement  is  probably  to  be  explained  by  the  fact  that  he  appar- 
ently regarded  rouleaux  formation  as  a  form  of  agglutination. 
Klein  (6)  in  1902,  noticed  autoagglutination  in  the  blood  of  a 
horse  and  stated  in  this  report  that  in  1890,  in  a  case  of  hyper- 
trophic liver  cirrhosis,  he  was  unable  to  make  a  red  blood  cell 
count,  because  the  cells,  when  drawn  into  the  diluting  fluid, 
stuck  together  in  masses  in  which  the  cell  boundaries  could 
scarcely  be  made  out.  He  considered  it  a  phenomenon  pecu- 
liar to  liver  cirrhosis,  and  said  that  Obermayer  in  Nothnagel's 
clinic  stated  in  a  personal  communication  that  he  had  confinned 
Klein's  observation  in  a  series  of  cases  of  hypertrophic  liver 
cirrhosis,  Landsteiner  (7)  in  1903,  again  noted  autoagglu- 
tination in  the  blood  of  horses  and  other  animals.  He 
found  that  the  agglutinin  was  fixed  to  the  cells  at  low  temper- 
atures, and  if  the  washed,  agglutinated  red  blood  corpuscles 
were  suspended  in  warm  salt  solution  the  clumps  broke  up,  and 
agglutinin  could  be  demonstrated  in  the  salt  solution.  He 
considered  that  cold  exerts  a  favoring  influence  on  isoagglu- 
tination  also,  and  that  isoagglutinins  can  be  partially  lib- 
erated by  warming  (8),  He  isolated  the  auto-  as  well  as  the 
hcteroagglutinins  in  the  globulin  fraction  of  the  scrum   (7), 


Hektocn  (!))  in  l!i06,  stated  tliat  he  observed  autoagglutina- 
tion and  autophagocytosis  in  the  blood  of  two  individuals,  but 
in  a  later  article  (10)  said  that  "  autoagglutinins  are  very 
seldom,  if  ever,  demonstrable  in  vitro."  Rous  (11)  has  pro- 
duced autoagglutination  in  the  blood  of  rabbits,  and  Ottenberg 
and  Thalhimer  (12)  report  its  occurrence  in  cat's  blood. 

The  following  is  a  brief  abstract  of  the  history  of  the  patient 
in  whose  blood  autoagglutination  was  observed : 

Case  History. — Med.  No.  38768.  L.  T.;  32  years;  female.  Rus- 
sian Jew.  Married.  Adm.  Oct.  19,  1917.  Discliarged  Nov.  28. 
1917.  Family  and  past  history  negative.  One  week  before  admis- 
sion the  patient  "  caught  cold,"  with  fever,  cough,  dyspnea,  palpita- 
tion, and  pain  in  the  right  side  of  the  chest.  Physical  examination 
on  admission  showed  signs  of  a  diffuse  bronchopneumonia,  and  of 
mitral  stenosis  and  insufficiency  with  auricular  fibrillation.  These 
findings  were  confirmed  by  X-ray  and  electrocardiographic  exam- 
inations. Sputum  culture  showed  both  B.  influenzae  and  Staphylo- 
coccus aureus.  Blood  culture  and  Wassermann  reaction  were 
negative.  Urine  normal,  except  for  a  trace  of  albumin,  and,  for  a 
few  days  after  admission,  a  trace  of  urobilin.  The  pulse  ranged 
from  65  to  110;  blood  pressure  from  100/.50  to  120/70.  The  tem- 
perature ranged  from  100°-104°,  gradually  falling  to  normal  four 
weeks  after  admission.  The  blood  findings  on  admission  were: 
red  blood  cells,  4,736,000;  white  blood  cells,  9600;  hemoglobin 
100  per  cent.  During  the  fever  there  was  a  polymorphonuclear 
leucocytosis  of  from  10,000  to  24,000.  The  hemoglobin  fell  to 
70  per  cent  and  the  red  cells  to  4,000,000  at  the  height  of  the 
infection,  but  rose  to  90  per  cent  and  4.900,000  on  discharge. 
Except  for  the  count  made  on  admission,  it  was  impossible  to  make 
a  red  blood  cell  count  during  the  febrile  period  on  account  of  the 
autoagglutination,  unless  the  solution  were  warmed.  With  recov- 
ery and  return  to  normal  temperature,  warming  above  ordinary 
loom  temperature  was  no  longer  necessary.  The  agglutinating 
activity  of  the  serum  then  seemed  to  be  somewhat  feebler,  and  to 
require  a  lower  temperature  for  its  manifestation.  We  do  not, 
however,  attach  very  great  significance  to  this  observation  for  rea- 
sons which  will  be  discussed  later. 

The  pheniiinciion  of  autnagglutinatidii  was  lirst  noticed  in 
our  case  on  diluting  the  blood  for  a  red  cell  count.  Xew 
pipettes  and  new  diluting  fluids  were  used  for  a  second  count 
to  eliminate  the  possibility  that  the  agglutination  was  caused 
by  dirty  apparatus  or  improperly  prepared  solutions,  but 
agglutination  again  occurred.  It  seemed  obvious,  then,  that 
the  peculiarity  was  inherent  in  the  blood  itself. 

In  order  to  study  this  phenomenon,  it  was  necessary  to 
obtain  serum,  and  unagglutinated  red  blood  corpuscles  free 
from  serum.  It  occurred  to  us  that  agglutination  might  be 
prevented  if  the  blood  were  kept  warm,  and  the  red  cells  washed 
several  times  in  warm  salt  solution.  It  seemed  inconceivable 
that  the  red  blood  cells  were  agglutinated  in  the  circulating 
blood,  and  this  suggested  that  the  phenomenon  might  have 
been  initiated  at  least  by  a  lowering  of  the  temperature  of  the 
blood.     Also,  by  analosv  with  tlic  hcniolvsin  of  inirnxysnnil 
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hemoglobinuria,  which  is  fixed  only  at  low  temperatures,  it 
seemed  possible  that  fixation  of  the  agglutinin  might  be  avoided 
by  washing  the  blood  at  body  temperature.  The  observations 
of  Landsteiner  (7,  8)  on  the  favoring  effect  of  cold  upon  iso- 
and  autoagglutination  also  suggested  this  method  of  obtaining 
unagglutinated  red  blood  cells  free  from  serum. 

Accordingly,  10  c.  c.  of  blood  were  obtained  by  venajjunc- 
ture  with  a  warm  syringe.  Five  cubic  centimeters  of  blood 
were  allowed  to  clot  in  a  test-tube  to  obtain  serum,  and  the 
remaining  5  c.  c.  were  added  to  100  c.  e.  of  sodium  citrate 
solution  warmed  to  37°  C.  This  mixture  was  immediately 
centrifugalized,  and  the  cells  washed  twice  in  warm  salt  solu- 
tion, great  care  being  taken  to  keep  the  temperature  con- 
stantly at  or  near  37°  C.  No  agglutination  of  the  red  lilooil 
cells  occurred  during  the  washing. 

A  small  amount  of  the  original  blood  citrate  mixture  was 
kept  separate,  and  allowed  to  stand  at  room  temperature.  In 
a  few  minutes  marked  agglutination  became  apparent  maero- 
scopically  and  microscopically.  After  placing  the  mixture 
in  the  thermostat  at  37°  for  a  short  time,  the  agglutinated 
clumps  of  red  blood  cells  broke  up.  In  a  hanging  drop  prepa- 
ration the  individual  cells  were  seen  to  be  perfectly  preserved 
and  evenly  distributed  throughout  the  suspension.  This  mix- 
ture was  now  placed  in  the  ice-chest  for  a  few  minutes,  and 
agglutination  reappeared,  and  again  disappeared  entirely  after 
warming  to  body  temperature.  This  procedure  was  repeated 
.several  times  with  the  same  result. 

A  one  per  cent  suspension  of  the  washed  red  blood  cells  was 
then  made  in  salt  solution.  Chilling  this  suspension  caused 
no  agglutination.  The  addition  of  a  little  of  the  patient's 
serum  to  part  of  the  suspension,  however,  caused  marked  agglu- 
tination of  the  patient's  red  blood  cells  when  the  i^reparation 
was  chilled.  This  agglutination,  likewise,  disappeared  on 
warming  to  37°  C: 

From  these  experiments  it  seemed  probable  that  the  pecu- 
liarity of  this  blood  was  present  in  the  serum  and  not  in  the 
red  blood  cells.  In  order  to  study  the  action  of  this  serum  on 
red  blood  cells  from  other  individuals,  and  of  other  sera  on 
the  red  cells  of  this  individual,  the  group  of  the  patient  was 
determined  by  the  method  suggested  by  Moss  (13).  Micro- 
scopic preparations  were  made  of  the  patient's  serum  with  red 
blood  cells  from  individuals  of  groups  2  and  3,  and  also  of  the 
patient's  red  cells  with  serum  of  groups  2  and  3.  The  follow- 
ing results  were  obtained : 

1.  Group  2  serum  -|-  patient's  red  blood  cells.  Room  tem- 
perature. One  hour.  Agglutination.  This  was  not  increased 
by  chilling  the  mixture,  nor  were  the  clumps  broken  up  by 
incubation  at  37°  C. 

2.  Group  3  serum  +  patient's  red  blood  cells.  Room  tem- 
perature. One  hour.  No  agglutination  either  at  room  tem- 
perature or  in  the  ice  chest. 

3.  Patient's  serum  -|-  group  2  red  blood  cells.  Room  tem- 
perature. One  hour.  Agglutination  similar  to  that  in  prepa- 
ration 1. 

4.  Patient's  serum  +  group  3  red  blood  cells.  Room  tem- 
perature.    One  hour.     Slight  agglutination  at  room  tempera- 


ture, which  became  marked  on  chilling  in  the  ice-chest,  and 
which  completely  disappeared  on  warming  to  37°. 

One  could  conclude,  therefore,  from  these  tests  that  the 
patient  belonged  to  group  3.  The  agglutination  occurring 
in  preparation  4  differed  from  ordinary  isoagglutination  in  its 
disappearance  at  37°,  and  was  evidently  identical  with  tliat 
caused  by  the  action  of  the  patient's  serum  on  her  own  red 
cells.  In  order  to  test  this  further,  another  preparation  was 
set  up  with  group  4  red  blood  cells. 

5.  Patient's  serum  -|-  group  4  red  blood  cells.  Room  tem- 
perature. One  hour.  Agglutination  similar  to  that  in  test  4, 
disapiDearing  completely  on  warming. 

It  follows  from  these  tests  that  there  is  no  peculiarity  in  the 
patient's  red  blood  cells  to  account  for  the  autoagglutination. 
The  patient's  red  blood  cells  were  not  agglutinated  by  the 
serum  of  another  individual  belonging  to  group  3,  while  the 
red  blood  cells  of  other  individuals  of  groups  3  and  4  were  also 
agglutinated  in  this  peculiar  way  by  the  patient's  serum. 

This  serum,  then,  has  two  distinct  types  of  agglutinating 
activity  on  human  red  blood  cells,  (1)  the  usual  isoaggluti- 
nating  activity  manifested  by  sera  from  all  individuals  belong- 
ing to  group  3  for  cells  from  individuals  of  groups  1  and  2, 
(2)  an  agglutinating  activity,  manifested  only  at  low  tem- 
peratures for  cells  of  the  patient  herself,  and  for  cells  of  all 
individuals  tested  regardless  of  the  blood  group  to  which  they 
belonged. 

The  subslance  causing  the  second  type  of  agglutination  must, 
therefore,  be  regarded  as  both  an  autoagglutinin  and  an  iso- 
agglutinin.  Furthermore,  as  will  be  shown  later,  this  sub- 
stance has  the  power  of  agglutinating  the  red  blood  cells  of 
various  species  of  animals,  and  must,  therefore,  be  a  hetero- 
agglutinin  as  well.  However,  we  shall  follow  the  custom 
of  using  the  term  autoagglutination  for  this  phenomenon  to 
distinguish  it  from  ordinary  isoagglutination  and  heteroag- 
glutinatiou,  bearing  in  mind,  however,  that  it  does  not  fully 
define  the  agglutinating  activity  of  the  serum.  A  more  accu- 
rate term  would  perhaps  be  "  cold  agglutination." 

Fig.  1  shows  the  autoagglutination  of  the  patient's  cells 
by  her  own  serum  at  room  temperature.  Fig.  2  shows  the 
same  preparation  after  warming.  The  clumps  are  nearly,  but 
not  entirely,  broken  up.  Further  warming  would  have  resulted 
in  complete  separation  of  the  cells.  In  preparations  showing 
marked  agglutination,  the  macroscopic  and  microscopic  appear- 
ances are  identical  with  those  of  cells  agglutinated  by  an  ordi- 
nary agglutinating  serum.  When  the  reaction  is  less  marked, 
as  in  high  dilutions  of  serum,  or  at  temperatures  only  slightly 
reduced,  the  clumps  are  looser  and  the  individual  cells  less 
distorted.  In  preparations  showing  minimal  degrees  of  agglu- 
tination, the  cells  are  simply  assembled  in  small  clusters,  with- 
out heaping  up  of  the  cells  or  deforming  of  their  outlines.  No 
rouleaux  formation  was  observed  in  the  preparations. 

The  properties  of  the  patient's  serum  were  then  studied  in 
the  following  ways : 

Progressively  increasing  dilutions  of  the  serum  were  made 
(from  1-2  up  to  1-4000).  To  0.25  c.  c.  of  each  dilution  was 
added  an  equal  volume  of  a  1  per  cent  suspension  of  the 
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patient's  red  blood  cells  aud  the  mixtures  placed  in  the  ice- 
chest.  At  the  end  of  30  minutes  agglutination  was  evident 
macroscopically  in  all  dilutions  of  the  serum  up  to  and  includ- 
ing 1-250,  and  after  24  hours  also  in  1-500.  (These  figures 
represent  the  final  dilutions  of  the  serum  after  the  addition 
of  the  red  blood  cell  suspension).  This  agglutinating  sub- 
stance, then,  was  jDresent  in  the  serum  in  high  concentration. 
In  order  to  determine  the  highest  temperature  at  whicli 
agglutination  was  initiated,  a  similar  series  of  tubes  was  set 
up.  These  tubes  were  then  cooled  bv  immersion  in  a  water 
bath,  the  temperature  of  which  was  gradually  reduced.  Agglu- 
tination was  determined  macroscopically.  Tiie  results  are 
.shown  in  the  following  protocol : 

No  agglutination. 


30°       Half  hour 

27° 

24° 

22° 

19^!° 

17° 
15° 
12° 


Agglutination  in  dilutions  of  serum  up  to  1-4. 
"       •'     "  1-S. 

'     "  1-:J0. 

'     "  1-30. 

"     "  1-250. 

1-500. 


Ice  chest  over  night.  "  "  "        "        " 

A  similar  experiment  with  dilutions  of  serum  to  whicli  were 
added  red  blood  cells  of  an  individual  belonging  to  group  4 
gave  identical  results,  indicating  that  the  patient's  cells  were 
neither  more  nor  less  resistant  to  the  agglutinating  activity 
of  Jier  serum  than  were  normal  cells.  Both  sets  when  main- 
tained at  22°  for  three  hours-showed  agglutination  in  dilutions 
of-  .scrum  up  to  1-60.  Tlie  critical  tempi'rature,  therefore. 
appeared  to  be  about  22°  C. 

The  above  set  of  tubes  was  then  warmed  gradually  to  see  at 
wliat  temperature  the  agglutination  would  disappear.     Tlie 
following  results  were  obtained  : 
25°  Half  hour.     Agglutination  unchanged. 
30° 

34°  "  "  partially   broken   up. 

34°  One  hour.  "  completely  broken  up. 

Tills  e.xperinicnt  indicated  tbat  agglutination  persisted  at  a 
temperature  higher  than  tiiat  necessary  for  its  initiation. 

In  order  to  determiiu!  the  nature  of  this  autoagglutiiiating 
substance  in  the  serum,  further  tests  were  carried  out. 

1.  Heating  tlie  serum  in  1-5  dilution  at  60°  for  1/2  jioiii- 
did  not  diminish  its  activity,  while  heating  to  65°  for  1/2  hom 
destroyed  entirely  its  ability  to  cause  agglutination  of  thr 
patient's  red  blood  cells. 

2.  Dialyzing  the  serum  in  ((illodion  sacs  against  physiologi- 
cal salt  .solution  for  21  hours  did  not  impair  its  agglutinating: 
ability. 

3.  Extraction  of  the  scrniii  with  cblorol'orni  did  not  renui\c 
these  agglutinins. 

4.  Preci]iitation  oi'  the  globulins  from  the  serum  by  am- 
monium sulphate  resulted  in  disajjpearance  of  the  agglutinin 
from  the  serum.  First  the  "  euglobulin  "  was  precipitated  by 
the  addition  of  36  volumes  per  cent  of  a  saturated  solution  of 
ammonium  sulphate.  The  precipitate  was  washed  in  .36  per 
cent  saturated  solution  of  ammonium  sulphate,  and  dis.solved 
in  physiological  salt  solution.     Tlic  ammonium  sulphate  was 


then  removed  by  dialysis.  This  euglobulin  solution  caused 
marked  agglutination  of  the  patient's  washed  red  blood  cells 
in  the  cold,  like  that  produced  by  untreated  serum.  The 
"  pseudoglobulin  "  was  next  precipitated  from  the  serum  by 
the  addition  of  saturated  ammonium  sulphate  solution  to  a  con- 
centration of  44  volumes  per  cent.  The  precipitate  was  then 
washed  with  44  per  cent  saturated  solution  of  ammonium  sul- 
phate, filtered,  dissolved  in  physiological  salt  solution,  and 
dialyzed.  This  pseudoglobulin  solution  caused  no  agglutina- 
tion of  the  patient's  red  blood  cells.  The  serum  from  which 
euglobulin  and  pseudoglobulin  had  been  precipitated  was 
dialyzed  to  remove  the  ammonium  sulphate,  aud  tested  with 
the  patient's  red  blood  cells.  Xo  agglutination  occurred.  It 
was  clear,  then,  that  this  autoagglutinin  was  associated  with 
the  "  euglobulin  "  of  the  scrum,  as  has  been  demonstrated  in 
connection  with  iso-  aud  other  agglutinins. 

Further  work  on  the  nature  of  the  agglutinin  was  done  in 
connection  with  absorption  experiments,  and  will  be  discussed 
with  them  in  a  later  paragraph. 

The  serum  of  the  patient  was  tested  for  the  presence  of  an 
autohemolysin  analogous  to  that  occurring  in  the  serum  of 
patients  with  jjaroxysmal  hemoglobinuria.  As  shown  by 
Donath  and  Landsteiner  (14)  and  others,  the  serum  from  these 
patients  contains  an  autohemolysin  which  combines  with  tlie 
red  blood  cells  only  at  low  temperatures,  and  hemolyzes  them 
on  subsequent  raising  of  the  temperature.  If  a  suspension  of 
red  blood  cells  is  added  to  such  a  serum,  aud  the  mixture  is 
fir.st  chilled  and  then  incubated  at  37°,  hemolysis  takes  place, 
whereas  no  hemolysis  occurs  if  the  preparation  is  incubated 
without  previous  chilling. 

The  following  preparations  were  set  up.  tubes  2  and  3  being 
control  tests: 

1.  Patient's  serum  0.25  c.  c.  -1-  patienfs  corpuscles  0.25  c.  c.   (1% 

suspension)  0°  C.  1  hour,  37°  C.  2  hours. 

2.  Salt   solution   0.25   c.   c.  -|-  patient's  corpuscles   0.25   c.   c.    (1% 

suspension)  0°  C.  1  hour,  37°  C.  2  hours. 

3.  Patient's  serum  0.25  c.c.  -|-  patient's  corpuscles  0.25  c.  c.   (1% 

suspension)  37°  2  hours. 

Xo  hemolysis  occurred  in  the  test  or  in  any  of  the  control 
pie]iarations.  Even  after  standing  in  the  ice-chest  over  night 
there  was  no  hemolysis,  though  autoagglutination  was  evident. 
It  was  thought,  then,  that  an  autohemolysLii  might  still  be 
present,  but  its  action  on  the  red  blood  cells  might  be  prevented 
by  a  lack  ot  the  necessary  amount  of  complement,  as  was 
the  case  in  the  henioglobinuric  sera  studied  by  Jleyer  and 
I'hnmerich  (15).  Accordingly,  a  similar  series  was  .set  up  with 
O.l  e.  c.  of  guinea-pig  serum  added  to  each  tube.  Xo  hemolysis 
ri'sulted.  It  seemed  obvious,  then,  that  the  absence  of  hemolysis 
in  the  first  experiment  was  not  due  to  a  lack  of  complement, 
and  that  probably  no  autohemolysin  was  present.  In  vivo 
experiments  to  demonstrate  autohemolysis  were  not  tried  on 
account  of  the  theoretical  danger  of  causing  intravascular 
agglutination. 

Attempts  were  made  to  absorb  out  the  autoagglutinin  from 
the  serum  by  digesting  it  with  the  homolo,irous  red  blood  cells, 
and  interesting  results  were  obtained.     In  the  first  experiment. 
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the  digestion  was  carried  out  at  37°  C.  after  an  initial  cliilliui;'. 
and  in  the  second  experiment  at  about  3°  to  5°  C. 

1 .  Warm  digestion.  To  0.5  c.  c.  of  the  patient's  serum  were 
added  2.5  c.  c.  of  a  10  per  cent  suspension  of  the  patient's  red 
blood  cells.  Tliis  mixture  was  kept  at  3°  ('.  for  half  an  hour. 
Autoagglutination  became  very  marked.  The  mixture  was  then 
•warmed  to  37°  C.  with  resulting  disappearance  of  the  agglu- 
tination. The  red  cells  were  centrifugalized  out.  washed  twice 
with  warm  salt  solution,  and  suspended  in  salt  solution.  Chill- 
ing this  suspension  caused  no  agglutination,  and  hence  tlie 
autoagglutinin  had  not  been  fixed,  or  remained  fixed  to  the 
cells.  The  activity  of  the  supernatant  serum  was  tested  l>y 
tlie  addition  of  fresh  red  cells.  Agglutination  became  marked 
<iu  chilling  this  preparation.  Therefore,  the  autoagglutinin 
was  still  present  in  the  digested  serum.  The  suj)ernatant  serum 
was  again  digested  with  the  patient's  red  blood  cells  in  the 
same  way.  These  red  cells  were  washed  in  warm  salt  solution, 
and  the  absence  of  any  agglutinin  fixed  to  the  cells  was  demon- 
strated by  their  failure  to  become  agglutinated  on  chilling 
them.  The  autoagglutinin  was  again  demonstrable  in  the 
serum.  One  must  conclude,  therefore,  that  the  autoagglutinin 
is  not  fixed  to  the  bells,  but  remains  free  in  the  serum,  when 
the  digestion  is  carried  out  at  body  temperature. 

3.  Cold  digestion.  To  0.5  c.  c.  of  the  patient's  serum  were 
added  2.5  c.  c.  of  a  10  per  cent  suspension  of  the  patient's 
Ted  blood  cells.  This  mixture  was  kept  at  3°  C,  and  not  allowed 
to  become  warm.  Agglutination  was  marked  throughout  the 
experiment.  The  agglutinated  red  cells  were  centrifugalized 
out,  and  the  supernatant  serum  tested  for  autoagglutinin.  A 
preparation  of  this  serum  with  fresh  washed  red  blood  cells 
showed  no  agglutination  after  prolonged  chilling.  Digestion 
with  the  homologous  red  cells  in  the  cold  had  therefore  absorbed 
the  autoagglutinins  completely  from  the  serum.  The  sedi- 
mented  red  blood  cells  were  washed  twice  w'ith  cold  salt  solu- 
tion, and  suspended  in  warm  salt  solution.  The  agglutina- 
tion, which  had  been  marked,  disappeared  in  the  warm  solu- 
tion, but  reappeared  on  chilling  this  suspension  again.  The 
autoagglutinin,  then,  had  not  been  removed  from  the  cells  by 
the  cold  washings.  This  suspension  was  warmed  again,  centrif- 
ugalized, and  the  supernatant  fluid  tested  to  see  if  the  auto- 
agglutinin had  been  liberated  from  the  red  cells  on  heating. 
This  was  found  to  be  the  case.  The  supernatant  salt  solution 
caused  typical  agglutination  of  fresh  red  blood  cells  in  tlie 
cold.  This  solution  did  not  cause  agglutination  of  group  2 
cells,  nor  of  animal  cells  at  37°,  and  therefore  did  not  contain 
normal  isoagglutinin  or  heteroagglutinins.  It  contained  the 
autoagglutinin  isolated  in  purified  form,  and  made  possible 
a  study  of  its  activity  undisturbed  by  other  agglutinating  sub- 
stances in  the  serum.  The  sedimented  red  blood  cells  were 
washed  twice  with  warm  salt  solution,  and  a  suspension  of  them 
was  chilled.  No  agglutination  occurred,  showing  that  the 
autoagglutinin  had  been  entirely  liberated  from  the  red  blood 
cells  by  warming. 

By  these  experiments,  therefore,  it  was  shown  that  tlie 
autoagglutinin  was  not  absorbed  from  the  serum  by  digestion 
with  red  blood  cells  if  the  mixture  were  kept  warm.     If,  Imw  - 


ever,  digestion  were  carried  out  in  the  cold,  the  autoagglutinin 
was  removed  from  the  serum  and  fixed  to  the  red  blood  cells. 
The  physical  or  chemical  process  involved  in  the  union  was. 
however,  a  reversible  one,  and  caused  no  permanent  change  in 
the  red  blood  cells,  since  the  autoagglutinin  could  be  entirely 
liberated  from  the  red  blood  cells  by  warming  them,  and  since 
these  red  blood  cells  were  now  agglutinable  by  fresh  serum. 

These  warm  and  cold  absorption  experiments  were  repeated, 
digesting  the  patient's  serum  with  cells  from  an  individual 
belonging  to  group  4.  Exactly  the  same  results  were  obtained. 
Eemoving  the  autoagglutinin  for  the  patient's  cells  by  cold 
digestion  removed  also  that  for  group  4  cells,  and  vice  versa. 

The  patient's  serum  from  which  the  autoagglutinin  had 
been  absorbed  was  then  tested  to  see  if  the  ordinary  normal 
isoagglutinin  for  group  2  cells  had  been  removed  also.  This 
was  found  not  to  be  the  case.  The  absorbed  serum  caused 
marked  agglutination  of  group  2  cells  at  37°  C,  which  was  not 
increased  by  chilling.  The  isoagglutinin  liad  not  been  affected 
by  absorption  of  the  autoagglutinin. 

The  isoagglutinin  for  group  2  cells  was  then  absorbed  from 
the  patient's  serum.  Digestion  of  0.5  c.  c.  of  the  serum  with 
0.1  c.  e.  of  group  2  red  blood  cell  "  mush  "  at  37°  for  half  an 
hour,  absorbed  completely  the  isoagglutinin.  A  preparation  of 
this  absorbed  .serum  with  fresh  group  2  cells  showed  no  agglu- 
tination when  kept  in  the  thermostat.  However,  when  this 
preparation  was  placed  in  the  ice-chest,  a  marked  agglutination 
occurred,  which  disappeared  on  warming.  This  absorbed 
serum  also  agglutinated  the  patient's  red  blood  cells,  and 
cells  from  other  individuals  of  groups  3  and  4,  on  chilling,  with 
disappearance  of  the  agglutination  on  warming.  In  this  ex- 
periment, therefore,  it  was  shown  that  the  isoagglutinin  for 
group  2  cells  could  be  absorljed  independently  of  the  autoagglu- 
tinin, and  that  red  blood  cells  of  group  2,  like  those  of  groups 
3  and  4,  were  susceptible  to  the  action  of  the  "  cold  ''  or  "  auto- 
agglutinin." 

It  was  also  possible  to  demonstrate  that  the  patient's  serum 
possessed  the  property  of  causing  "  cold  "  agglutination  of  the 
red  blood  cells  of  other  animals,  in  addition  to  ordinary  hetero- 
agglutination,  and  that  the  agglutination  of  these  cells  was 
brought  about  by  the  same  substance  which  was  active  on 
human  cells.  This  could  be  shown  very  easily  with  hen's  cells, 
since  no  heteroagglutinins  were  present  in  the  serum  against 
the  blood  of  the  two  hens  used.  Mixtures  of  this  serum  with 
washed  hen's  cells  showed  no  agglutination  at  thermostat  tem- 
perature, but  marked  agglutination  at  ice-box  temperature. 
This  agglutination  broke  up  on  warming  the  mixture,  exactly 
as  did  the  autoagglutination  of  human  cells,  and  reformed  on 
subsequent  cooling. 

Tests  were  also  made  with  sheep,  guinea-pig.  rabbit,  pig, 
and  cat  red  blood  cells.  Heteroagglutinins  were  present  in  the 
serum  for  these  species  of  cells.  At  first  it  was  thought  that 
these  might  be  eliminated  by  using  progressively  increasing 
dilutions  of  serum  for  the  tests,  since  the  autoagglutinin, 
though  much  feebler  than  in  the  first  experiments,  was  still 
present  in  fairly  high  concentration  (about  1-100).  The  fol- 
lowing tests  wore  set  up  to  determine  the  titer  of  the  hetero- 
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agglutinins  for  these  cells.  After  incubating  at  37°  for  one 
hour,  the  degree  of  agglutination  was  noted,  and  the  prepara- 
tions were  then  chilled,  and  a  second  observation  made.  The 
following  results  were  obtained : 

Dilutions  of  patient's                  Final  serum  ,,,..,,.                 ,-« 

serum  +  sheep  cells                       dilution  3i    1  hr.  Cliilled                 Ji 

MO    1-20  +  +  +  ++++  +  +  +  + 

1-20     1-40                     0  +  +++              0 

1-40    1-SO                     0  ±                   0 

1-SO    1160                   0  0                    0 

Dilutions  of  patient's  Final  serum 

serum  J- guinea-pig  cells  dilution  37"  1  hr.  Chilled  -ii 

1-10  1-20  0  +  +  +  +  0 

1-20  1-40  0  +  +  +  0 

1-40  1-J>0  0  -f  0 

1-80  1-160  0  0  0 

Dilutions  of  patient's  Final  serum 

serum  +  rabbit  cells                      dilution  37°  1  hr.             thillc-d                 3. 

MO     1-20  +  +  -+-+  +  +  +  +  +  +  +  + 

1-20    1-40  +++  +  +  +  +  +  +  +  + 

1-40    1-80  ++  +  +  +  +             + 

1-80    1-160  +             +  +  +               + 

In  tlie  test  witli  sheep  cells,  a  dilution  of  serum  of  1-20 
sufficed  to  eliminate  heteroagglutination.  The  "  autoagglu- 
tinating"  activity  of  the  serum  on  sheep  cells  could  then  be 
demonstrated  by  chilling  this  mixture.  This  was  better  shown 
with  the  guinea-pig  cells..  Serum  diluted  1-10  caused  no 
heteroagglutination  of  the  guinea-pig  cells,  while  "  autoagglu- 
tination  "  occurred  with  serum  diluted  up  to  1-40.  The  results 
with  the  rabbit  red  blood  cells  are  less  definite,  since  hetero- 
agglutination was  present  even  with  the  serum  diluted  1-80. 

More  conclusive  results  were  obtained  by  digesting  the 
patient's  serum  at  37°  C.  with  sheep,  guinea-pig,  cat,  pig,  and 
rabbit  red  blood  cells  to  remove  the  heteroagglutinins  for  these 
cells. 

The  patient's  scrum  was  iligcsteil  with  slieep  cells  (0.5  v.  v. 
serum  -|-  0.3  c.  e.  siieep  cell  ''mush")  at  37°  for  one  hour. 
The  cells  were  then  removed  by  centrifugalization,  and  fresh 
sheep  cells  added.  No  agglutination  occurred  at  37°,  showing 
that  the  absorption  of  heteroagglutinin  was  complete.  On  cool- 
ing this  mixture,  agglutination  became  marked,  and  on  warm- 
ing again  it  broke  up  exactly  as  did  the  autoagglutinatioii  of 
the  patient's  cells. 

Heteroagglutinins  for  guinea-pig,  cat,  and  pig  cells  were 
removed  in  the  same  way,  and  the  activity  of  the  "autoagglu- 
tiiiin  "  (in  these  cells  could  then  be  demonstrated. 

Heteroagglutinin  for  rabbit  cells  was  also  removed  from  the 
serum  by  digesting  0.5  c.  c.  of  serum  with  0.2  c.  c.  rabbit  cell 
"  mush  "  at  37°  C.  A  preparation  of  this  absorbed  serum  with 
fresh  rabbit  cells  showed  no  agglutination  at  body  temperature, 
but  marked  agglutination  at  ice-box  temperature,  which  could 
be  broken  up  on  warming.  That  is  to  say,  the  heteroagglutinin 
was  absorbed,  leaving  the  autoagglutinin,  which  was  active  on 
rabbit  cells.  The  absorbed  serum  was  shown  to  still  possess  the 
autoagglutinating  activity  on  group  4  red  blood  cells.  Mix- 
tures of  this  serum  with  guinea-pig  cells  and  with  sheep  cells 
showed  agglutination  at  37°,  demonstratin<r  that  tlie  hetem- 


agglutiuins  for  these  cells  had  not  been  affected  by  removing^ 
the  heteroagglutinin  for  rabbit  cells.  It  was  further  shown 
that  this  absorbed  serum  also  contained  the  isoagglutinin  for 
group  2  cells. 

Ve  then  tried  to  absorb  the  autoagglutinin  from  this  serum 
from  which- the  heteroagglutinin  for  rabbit  cells  had  been 
removed,  by  digesting  it  with  0.3  c.  c.  rabbit  cell  mush  at  ice-- 
box  temperature.  The  agglutinated  cells  were  then  removed 
by  centrifugalization  in  the  cold,  and  fresh  rabbit  cells  were 
added  to  test  the  completeness  of  the  absorption.  Agglutina- 
tion occurred  when  the  mixture  was  chilled,  showing  that  the 
serum  was  not  exhausted.  Three  further  digestions,  each  with 
0.2  c.  c.  of  rabbit  cell  mush,  were  necessary  before  absorption 
of  the  autoagglutinin  was  complete.  We  then  tested  the  agglu- 
tinating activity  of  the  serum  for  human  group  4  red  blood 
cells.  Cooling  this  mixture  caused  no  agglutination.  There- 
fore, removal  of  the  "  autoagglutinin  "  for  rabbit  cells  had 
also  removed  the  "  autoagglutinin  "  for  human  cells.  That 
this  disappearance  of  agglutinin  was  the  result  of  a  specifir 
agglutinin  absorption  and  not  merely  a  non-specific  mechanical 
removal  by  the  relatively  large  quantity  of  cells  used  in  tlie 
digestion,  is  indicated  by  the  fact  that  the  exhausted  serum 
still  retained,  practically  undiminished,  its  heteroagglutinins 
for  guinea-pig  and  sheep  cells,  and  its  isoagglutinin  for  group  3 
human  cells.  It  seems  probable,  therefore,  that  the  same  sub- 
stance was  responsible  for  the  "  autoagglutination  "  of  both 
rabbit  and  human  cells. 

The  action  of  the  autoagglutinin  on  the  cells  from  different 
species  of  animals  was  also  studied  by  means  of  the  "puri- 
fied agglutinin  "  already  described.  The  autoagglutinin  was 
absorbed  from  the  serum  by  digestion  in  the  cold  with  group 
4  human  red  blood  cells,  and  after  washing  the  cells  in  cold 
salt  solution  several  times,  the  autoagglutinin  was  liberated 
in  warm  salt  solution.  A  solution  of  purified  agglutinin  was 
also  prepared  by  absorbing  it  from  the  serum  in  the  same  way 
with  rabbit  cells.  These  solutions  containing  purified  agglu- 
tinin were  tested  with  rabbit,  sheep,  and  guinea-pig  red  blood 
cells,  and  with  human  red  blood  cells  of  groups  2  and  4.  No 
agglutination  occurred  in  any  of  the  mixtures  at  37°.  Agglu- 
tination became  evident,  however,  in  all  of  the  preparations 
upon  chiUing,  and  disappeared  upon  warming  them.  These 
purified  autoagglutinin  solutions,  then,  contained  no  hotero- 
or  isoagglutinin,  as  far  as  tested,  but  only  the  autoagglutinin 
which  was  shown  to  be  active  on  all  the  species  of  red  blootl 
cells  tested.  This  purified  autoagglutinin,  isolated  by  diges- 
tion of  the  serum  with  human  red  blood  cells,  was  identical  in 
its  behavior  with  that  obtained  by  means  of  animal  (rabbit) 
red  blood  cells.  One  must  conclude,  therefore,  that  the  auto- 
agglutinin is  a  single  substance,  whicli,  unlike  iso-  and  hetero- 
agglutinins is  not  specific,  but  is  active  on  the  red  blood  cells 
of  different  species  of  animals. 

The  action  of  the  autoagglutinin  was  next  tested  on  cells 
other  than  blood  cells.  An  emulsion  of  epithelial  cells  from 
the  urinary  tract  was  prepared  by  ccntrifugalizing  normal 
urine.  As  would  be  expected,  the  patient's  serum  did  not  cause 
anv  airfrhitination  of  these  cells  at  0°  or  at  37°  C. 
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We  attempted  to  study  the  chemical  nature  of  the  autoagglu- 
tinin,  and  particularly  to  determine  whether  or  not  it  could 
1)0  freed  from  proteid.  The  results  obtained  so  far  are  incon- 
clusive on  account  of  the  small  amount  of  serum  available.  "We 
found  that,  like  other  agghitinins,  it  was  precipitated  from 
the  serum  with  the  "euglobulin"  fraction  of  the  proteid  by 
the  addition. of  36  volumes  per  cent  of  a  saturated  solution  of 
ammonium  sulphate.  The  fact  that  the  agglutinated  red  blood 
cells,  after  being  washed  free  from  serum  with  cold  salt  solu- 
tion, give  up  the  agglutinin  on  warming,  suggested  that  this 
method  might  be  used  to  obtain  the  active  substance  in  a  rela- 
tively pure  form,  free  from  the  ordinary  proteid  constituents 
of  the  serum. 

Landsteiner  and  Jagic  (16)  have  used  a  similar  method  in 
the  study  of  the  heteroagglutinin  for  goose  red  blood  cells 
in  beef  serum.  They  found  that  this  agglutinin  is  best 
absorbed  in  the  cold,  and  is  partially  liberated  on  heating  to 
.jO°  C.  They  digested  a  large  volume  of  beef  serum  with 
thoroughly  washed  goose  cell  stroma  in  the  cold,  washed  the 
agglutinated  stroma  in  the  cold,  then  suspended  it  in  salt 
solution,  and  liberated  the  agglutinin  by  heating.  This  solu- 
tion contained  0.2  per  cent  proteid,  as  compared  with  6.6  per 
cent  in  the  original  serum.  The  agglutinin  was  precipitated 
from  this  solution  with  ammonimn  suli^hate.  However,  the 
solution  still  contained  considerable  proteid  independent  of 
agglutinin,  since  most  of  the  agglutinin  could  be  removed  by 
the  addition  of  fresh  stroma,  leaving  behind  in  the  solution 
most  of  the  substances  giving  the  tests  for  proteid.  They  did 
not  attempt  further  purification  by  repeating  the  procedure. 

In  making  the  tests  for  proteid,  we  used  Heller's  nitric  acid 
test,  since  it  was  found  to  be  much  more  sensitive  for  the  pro- 
teids  of  serum  than  were  the  ordinary  color  reactions.  Prelimi- 
nary tests  showed  that  normal  horse  serum  in  1-2000  dilution 
gave  a  positive  reaction  with  Heller's  test,  whereas  Millon's 
and  the  biuret  reaction  were  positive  only  in  concentrations  of 
1-125,  or  higher. 

Presli  red  blood  cells  were  used  at  first  in  the  test  but  were 
found  to  be  unsatisfactory.  They  could  easily  be  washed  free 
from  serum,  but  after  agglutination  the  mechanical  injury 
incurred  during  the  washings,  together  with  the  repeated 
warming  and  chilling,  caused  slight  hemolysis,  with  liberation 
of  sufficient  hemoglobin  to  give  a  positive  Heller's  test.  Xo 
better  results  were  obtained  by  using  red  blood  cells  fi.xed  in 
1/2  per  cent  formalin.  These  cells  absorbed  agglutinin  from 
the  serum  exactly  as  did  fresh  red  blood  cells.  The  different 
manipulations,  however,  caused  some  hemolysis  of  these  cells 
also. 

More  satisfactory  results  were  obtained  by  using  stroma  pre- 
pared by  laking  red  blood  cells  belonging  to  group  4  with 
distilled  water,  and  washing  this  red  blood  cell  stroma  several 
times.  These  laked  red  blood  cells  absorbed  agglutinin  from 
the  serum  in  the  cold,  became  agglutinated,  and  gave  up 
agglutinin  when  warmed,  with  disappearance  of  agglutination. 
exactly  as  did  fresh  red  blood  cells.  To  0.25  c.  c.  of  thoroughly 
washed  stroma  was  added  0.5  c.  c.  of  the  patient's  serum. 
This  was  chilled  in  ice  water  half  an  hour.    Macroscopic  floc- 


culi  became  visible  in  the  suspension.  After  centrifugalizing 
cold  the  supernatant  serum  was  pipetted  off,  and  the  .stroma 
suspended  in  warm  salt  solution,  in  order  to  break  \vp  the 
clumps  and  to  permit  thorough  washing.  After  the  clumps 
were  broken  up  the  mixture  was  again  chilled  and  centrifugal- 
ized.  The  supernatant  salt  solution  was  tested  for  proteid  by 
Heller's  test.  After  this  had  been  repeated  three  times,  the 
supernatant  salt  solution  no  longer  gave  a  positive  Heller's  test. 
The  stroma  was  then  suspended  in  salt  solution,  and  warmed 
to  liberate  the  autoagglutinin,  and  the  salt  solution  was  cen- 
trifugalized  free  from  stroma.  This  solution  was  shown  to 
contain  autoagglutinin  by  testing  it  with  fresh  group  4  cells, 
though  the  activity  of  the  solution  was  not  as  marked  as  that  of 
the  original  serum,  and  had  evidently  been  weakened  by  the 
repeated  manipulations.  Heller's  test  was  negative  with  this 
agglutinin  solution,  and  the  addition  of  ammonium  sulphate 
to  it  caused  no  visible  precipitate.  By  this  method,  therefore, 
we  were  able  to  obtain  an  agglutinating  solution  which  gave 
a  negative  Heller's  test,  and  hence  contained  less  proteid  than 
is  contained  in  a  1-2000  dilution  of  serum.  Though  these 
results  are  suggestive,  we  cannot  conclude  definitely  that  this 
agglutinin  is  not  a  proteid,  since  the  limited  quantity  of  serum 
available  did  not  permit  of  further  tests. 

In  order  to  differentiate  this  autoagglutination  more  clearly 
from  rouleaux  formation,  a  similar  study  was  made  of  this 
phenomenon.  This  work  is  still  incomplete,  and  a  more 
detailed  report  of  it  will  appear  in  a  later  paper.  Certain 
differences  in  these  two  phenomena  may  be  mentioned  here. 
As  pointed  out  by  Decastello  and  Sturli  (17),  and  by  Sellards 
(3),  and  confirmed  in  our  experiments,  serum  is  able  to  cause 
rouleaux  formation  only  in  high  concentrations.  In  the  sera 
which  we  studied,  a  dilution  of  1-4  was  sufficient  to  destroy 
this  activity.  The  autoagglutinating  serum,  on  the  other  hand, 
was  active  after  dilution  to  1-500.  These  authors  also  point 
out  that  the  property  of  the  serum  of  stimulating  rouleaux 
formation,  and  that  of  the  red  blood  cells  of  becoming  clumped 
in  rouleaus  is  very  imstable,  and  disappears  within  a  few  hours, 
or,  at  most,  a  few  days.  This  was  true  in  our  experiments 
with  rouleaux-forming  serum,  while  the  serum  causing  auto- 
agglutination has  remained  active,  with  but  slight  diminution 
in  strength,  for  several  months.  Fresh  cells  were  not  necessary 
for  demonstrating  autoagglutination.  Heating  the  rouleaux- 
forming  serum  to  65°  for  1/2  hour  increased  definitely  its 
activity,  as  noted  by  Sellards  (3),  while  heating  the  autoagglu- 
tinating serum  to  this  point  entirely  destroyed  its  activity. 

In  our  experiments,  the  formation  of  rouleaux  seemed  not 
to  be  affected  by  raising  or  lowering  the  temperature  of  the 
mixture,  as  was  the  agglutination  of  red  blood  cells  by  the  auto- 
agglutinating serum.  After  preparations  showing  rouleaux 
formation  had  stood  at  room  temperature  for  several  hours, 
the  rouleaux  broke  up  much  as  did  the  clumps  of  autoagglu- 
tinated  red  blood  cells.  This  breaking  up  of  rouleaux,  how- 
ever, occurred  at  low  temperatures  as  well  as  at  body  tempera- 
ture and,  after  it  once  occurred,  no  reformation  of  the  rouleaux 
could  be  obtained.  We  found  that  the  rouleaux  stimulating 
substance   could   not  be  absorbed  from   the  serum  even   by 
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repeated  digestions  with  large  quantities  of  red  blood  cells, 
whereas  the  autoagglutinin  could  readily  be  alisorbed.  Certain 
jjoints  of  resemblance  between  these  two  active  substances  were 
Ijrought  out  in  our  studies.  Both  were  active  on  cells  from 
other  individuals.  Both  substances  were  precipitated  from  the 
serum  with  the  "  eugloliulin  "'  by  the  addition  of  36  volumes 
per  cent  of  saturated  ammonium  sulphate  solution.  Both  sub- 
stances remained  in  the  serum  after  dialysis  in  a  collodion  sac. 
However,  in  the  case  of  the  rouleaux-forming  serum,  dialysis 
could  only  be  carried  out  for  24  hours,  because  the  activity 
of  this  serum  di.«appeared  on  longer  standing.  From  these 
observations  it  .seems  clear  that  autoagglutination  and  rouleaux 
formation  are  entirely  different  phenomeua. 

DISCUSSION 

The  question  then  came  up,  is  the  phenomenon  of  autoagglu- 
tination in  this  patient's  blood  in  any  way  related  to  the  disease 
for  which  she  entered  the  hospital?  To  settle  this  point,  we 
studied  the  blood  again  during  convalescence,  shortly  before  her 
discliarge  from  the  hospital.  Red  blood  cell  counts  could  then 
be  made  without  using  warm  solutions.  Eed  blood  cells  and 
serum  were  obtained  as  before.  Progressive  dilutions  of  serum 
were  made  as  previously  and  red  blood  cells  added.  Agglutina- 
tion occurred  only  in  dilutions  under  1-16,  and  only  at  temper- 
atures below  11°  C.  To  again  test  out  this  point,  other  speci- 
mens of  serum  and  red  blood  cells  were  obtained  two  months 
after  the  patient  had  recovered  from  her  pneumonia.  This 
time  care  was  taken  to  keep  the  blood  warm  while  it  was 
clotting,  and  until  the  serum  was  removed,  to  prevent  any 
fixation  of  the  autoagglutinin  to  the  cells  in  the  clot,  with 
resulting  reduction  in  the  strength  of  the  serum.  Autoagglu- 
tination again  occurred  in  dilutions  up  to  1-16,  and  at  tem- 
peratures below  15°  C.  At  this  time  a  iVw  drops  of  blood 
were  obtained  from  a  daughter  of  tlie  |)atient,  and  a  similar 
autoagglutinin  was  found  in  this  blood.  It  appeared  to  be 
somewhat  feebler  than  that  present  in  the  mother's  sermu,  but 
the  anu)unt  of  blood  obtained  was.  insutlieient  for  further  tests. 
It  is  obvious,  therefore,  that  this  peculiarity  was  quite  inde- 
pendent of  the  disease  from  which  the  patient  was  suffering. 
and  was  an  individual  peculiarity,  apparently  liereditary.  The 
increased  strength  of  tlie  agglutinin  during  the  early  part  of 
her  disease  may  liaxc  liren  related  in  sonic  way  to  the  infection, 
or  may  have  bi'cii  purely  accidental. 

SUMMARY 

Autoagglutination,  or  agglutination  of  red  blood  cells  by 
serum  from  the  same  individual,  was  observed  in  the  blood  of 
a  patient  admitted  to  the  hospital  on  account  of  a  broncho- 
pneumonia associated  with  chronic  mitral  endocarditis. 

Agglutination  occnrrcd  only  at  low  temperatures  (below 
22°  C),  and  broke  up  if  heated  to  body  temperature.  Agglu- 
tination could  be  reproduced  by  again  chilling  the  same  prepa- 
ration. 

This  serum  caused  similnr  agglutination  of  rinl  blood  cells 
from  other  individuals  of  the  same  blood  group  (group  3),  and 


also  of  group  -1.  (It  contained  ordinary  isoagglutiuins  active 
at  body  temperature  for  cells  of  members  of  groups  1  and  2.) 
The  cells  of  the  patient  washed  free  from  serum  showed  no 
tendency  to  agglutination,  and  behaved  exactly  as  did  cells 
from  other  individuals  of  group  3.  Hence  the  phenomenon 
depended  solely  on  a  peculiarity  of  the  serum,  and  not  of  the 
cells. 

The  active  substance  in  the  serum  had  many  of  the  prop- 
erties of  an  ordinary  agglutinin.  It  was  active  in  fairly  high 
dilution  (up  to  1-500).  It  resisted  heating  to  60°  C.  for 
1/2  hour,  but  was  destroyed  at  65°  C.  It  remained  active 
after  preservation  in  the  ice-box  for  several  months.  It  was 
not  dialyzable.  It  was  not  removed  by  extraction  with  chloro- 
form. It  was  precipitated  with  the  "euglobulin"  by  36  vol- 
umes per  cent  of  saturated  ammonium  sulphate  solution.  It 
was  absorbed  from  the  serum  during  the  process  of  agglutina- 
tion (at  low  temperatures). 

It  was  entirely  distinct  from  the  ordinary  isoagglutinins  in 
the  serum,  since  either  one  could  be  removed  from  the  serum, 
leaving  the  other  intact. 

The  autoagglutinin  differed  from  ordinary  agglutinins  in  the 
following  ways  :  1.  It  was  active  only  at  low  temperature,  the 
agglutination  breaking  up  on  warming.  2.  It  was  absorbed 
from  the  serum  only  at  low  temperature,  and  was  liberated 
from  the  cells  on  warming.  3.  It  was  active  on  red  blood  cells 
from  all  of  the  different  species  of  animals  with  which  it  was 
tested  (man,  rabbit,  guinea-pig,  hen.  sheep,  cat.  and  pig). 
That  the  same  substance  was  concerned  in  the  agglutination  of 
human  cells  and  of  cells  from  these  different  animals,  and  that 
it  was  distinct  from  the  ordinary  heteroagglutinins,  which 
were  also  present  in  the  serum,  was  shown  by  the  absor])tion 
tests  already  described. 

An  attempt  was  made  to  study  the  chemical  nature  of  the 
autoagglutinin,  especially  its  relation  to  proteid,  but  the  results 
were  inconclusive.  By  liberating  the  agglutinin  from  washed, 
agglutinated  red  blood  cell  stroma  in  warm  salt  solution,  a 
solution  of  agglutinin  was  obtained  which  gave  a  negative 
Heller's  test  and  showed  no  precipitate  on  the  addition  of 
ammonium  sulphate.  This  solution,  therefore,  contained  less 
proteid  than  is  contained  in  a  1-2000  dilution  of  horse  serum. 
Further  tests  were  impossible  on  account  of  the  small  supply 
of  serum  available,  and  the  weakening  of  the  autoagglutinin 
caused  by  the  manipulations. 

No  autohemolysin  was  juvsent  in  the  soi'uni. 

A  similar  study  of  rouleaux  formation  was  made  in  order 
to  differentiate  it  more  clearly  from  autoagglutiiuition.  The 
substance  causing  rouleaux  formation  resembled  the  autoagglu- 
tinin in  that  it,  also,  was  active  on  cells  from  other  individuals. 
Both  substances  were  precipitated  from  the  serum  with  the 
"  euglobulin,"'  and  neither  was  dialyzable.  Unlike  the  autoag- 
glutinin, the  rouleaux-forming  substance  Avas  active  only  in 
concentrated  serum.  Its  activity  rapidly  disapjieared  upon 
standing,  and  fresh  cells  were  necessary  for  the  fornuition  of 
rouleaux.  Kouleaux  formation  occurred  equally  well  at  high 
or  low  temperatures.  Heating  the  serum  to  65°  C.  increased 
its  rouleaux-l'orminu'  iiower.    This  sid)stance  was  not  absorbed 
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The  presence  of  the  autoagglutinin  was  probahly  not  related 
in  any  way  to  the  disease  from  which  the  patient  was  suft'erinp;. 
It  persisted  with  slight  variation  in  strength  for  a  period  of 
two  months'  observation,  and  was  found  to  be  present  in  the 
serum  of  a  daughter  of  the  patient.  Hence  it  was  probably  not 
a  pathological  phenomenon,  but  an  individual,  hereditary 
peculiarity. 
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A  SIMPLE  METHOD  FOR  THE  DETERMINATION  OF 
VENOUS  PRESSURE 

By  N.  WoETii  Brownt,  il.  D. 
(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital) 


A  convenient  instrument  for  the  measurement  of  pressure 
within  peripheral  veins  may  be  easily  constructed  from  an 
ordinary  mercurial  manometer.  The  apparatus  consists  of  a 
single-limb  manometer  in  which  water,  carbon  tetrachloride 
(Carbona)  (Sj).  Gr.  1.5)  or  bromoform  (Sp.  Gr.  2.5)  is  sub- 
stituted for  mercury.  To  the  manometer  is  connected  a  small, 
saddle-shaped  cup,  2  cm,  in  diameter,  covered  with  the  thinnest 
rubber  tissue  obtainable.  This  membrane  must  be  loosely 
applied  and  should  permit  free  oscillation  without  tension.  A 
rubber  bulb  with  thumb-screw  compressor  regulates  the  pres- 
sure within  the  manometer.  The  use  of  carbona  or  bromoform 
instead  of  water  is  advocated  because  of  higher  specific  gravity 
and  lower  viscosity,  Carbona  is  preferred  for  routine  observa- 
tions.   The  readings  are  easily  reduced  to  water  pressure. 

The  principle  employed  is  tliat  described  by  von  Basch  in 
18T6  for  the  determination  of  arterial  pressure.'  Oliver'  and 
SewalP  have  published  studies  on  venous  pressure  obtained  in 
a  somewhat  similar  manner  but  using  a  spring  jjressure  gauge 
applied  directly  over  the  vein.  The  manometer  devised  and 
used  by  Hooker '  and  later  by  Clark  '  has  been  used  for  sonic 
time  in  this  institution  and  the  observations  made  with  it  have 
demonstrated  the  value  of  venous  pressure  estimations  in  the 
clinical  study  of  cardio-vascular  and  pulmonary  disease. 


'  Presented  before  The  Johns  Hopkins  Medical  Society,  May  21, 
1917. 


The  method  here  described  differs  from  that  used  in  record- 
ing venous  pressures  with  the  Hooker  manometer.    With  the 


Venous  Pressure  Apparatus. 


latter,  a  glass  cup  is  cemented  to  the  skin  and  the  pressure 
necessary  to  obliterate  the  vein  is  determined  by  direct  inspec- 
tion through  the  cup,  of  the  collapsed  vessel ;  in  this,  the  pres- 
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^^ure  required  to  prevent  the  return  flow  is  measured  and  the 
appearance  of  a  venous  "  wave  "  marks  the  reading  point.  It 
is  desirable  to  use  a  prominent  superficial  vein  in  which  the 
valves  are  effective.  Pressure  in  the  manometer  is  raised  sev- 
eral centimeters  and  the  cup,  or  capsule,  is  placed  upon  the 
vein  with  sufficient  pressure  to  obstruct  the  return  flow.  The 
vein  on  the  proximal  side  of  the  capsule  is  emptied  by  stroking 
in  the  direction  of  venous  flow.  The  pressure  in  the  mano- 
meter is  allowed  to  fall  by  opening  the  needle  valve.  When  the 
venous  pressure  equals  the  manometer  pressure  the  vein  above 
the  capsule  will  rapidly  fill.  A  reading  at  this  time  will  give 
tlie  approximate  venous  pressure. 


/\ 


— ^ — 

Fig.  2. —  (a)  Before  pressure  is  applied.  Pressure  in  the  vein 
is  greater  than  within  the  capsule. 

(b)  Capsule  pressed  downward.  Lumen  of  the  vein  obliterated. 
Pressure  in  the  capsule  is  greater  than  in  the  vein. 

(c)  Capsule  is  slowly  raised.  When  the  pressure  in  the  vein 
oquals  that  within  the  capsule,  blood  will  pass  through  the  partly 
compre.ssed  vessel.  The  manometer  reading  at  this  point  indicates 
tlie  venous  pressure. 

After  thi.<  ])reliiiiiuary  oliservation  the  capsule  is  iuUated  but 
not  distended  (0.5  cm.  water  j^ressure)  and  the  manometer 
valves  arc  clo.scd.  '  The  capsule  and  manometer  now  form  a 
closed  circuit.  Eepeated  readings  can  be  made  by  pressing 
down  the  capsule,  stripping  the  vein  and  slowly  raising  the 
capsule,  observing  the  height  of  the  column  in  the  manometer 
when  the  venous  flow  first  returns.  If  reasonable  care  is  exer- 
cised, the  variations  should  not  exceed  one  centimeter. 
Mechanical  factors,  which  may  under  certain  conditions  influ- 
ence results  thus  obtained,  are  constant  and  so  insignificant 
that  for  clinical  purposes  they  may  be  disregarded.  It  is 
important  that  the  capsule  be  so  adjusted  that  its  margin  does 
not  compress  the  vein.  As  with  all  methods  of  estimating 
venous  pressure  the  vein  employed  must  l)e  at  tlie  heart  level. 


For  the  fluid  manometer  may  be  substituted  an  aneroid  ad- 
justed to  record  low  pressures  in  centimeters  of  water. 

Simultaneous  observations  made  with  Hooker's  venous 
manometer  and  with  this  apparatus  give  approximately  the 
same  results.  Xormal  pressures,  so  far  observed,  when  taken 
upon  individuals  resting  quietly  in  the  recumbent  position 
with  the  arm  extended  and  the  hand  at  the  heart  level  give 
readings  between  3  and  9  cm.  H,0.  Two  cases  of  essential 
hypertension  had  pressures  within  normal  limits.  A  well  com- 
pensated aortic  stenosis  showed  an  average  of  8.1  cm.  Two 
patients  with  valvular  lesions  and  atiricular  fibrillation  had 
venous  pressures  ranging  from  12  to  18  cm.  of  water.  An 
uncompensated  aortic  regurgitation  during  the  periods  of  dysp- 
noea showed  a  pressure  of  26  cm.  A  patient  with  obstruction 
in  the  superior  vena  cava  gave  a  peripheral  pressure  of  1  t.G 
cm.,  while  the  thoracic,  at  the  same  level,  serving  as  a  col- 
lateral, showed  a  pressure  of  12.7  cm.  Thrombosis  of  the  left 
subclavian  vein  produced  a  pressure  of  30  cm.  in  the  left  hand, 
whereas  on  the  unaffected  side  it  measured  only  16  cm. 

From  these  limited  observations  we  are  led  to  believe  that 
readings  with  this  instrument  of  10  cm.,  or  lower,  represent 
normal  venous  pressures.  In  cardiac  lesions  pressures  between 
12  and  18  cm.  suggest  moderate  decompensation,  whereas  con- 
stant pressures  of  from  20  to  30  cm.,  or  over,  indicate  venous 
stasis  and  serious  myocardial  insufficiency. 

The  advantages  of  the  method  described  are  obvious.  The 
determinations  are  equal  in  accuracy  to  any  method  except  that 
which  depends  upon  the  introduction  of  a  canula.  The  sim- 
plicity of  the  apparatus,  its  ease  of  manipulation,  the  rapidity 
with  which  observations  can  be  made  and  an  unmistakable 
reading-point,  will  commend  its  tise  for  clinical  purposes. 
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THE    MAINTENANCE    DIET    IN     DIABETES    MELLITUS    AS 

DETERMINED    BY    THE    NITROGEN    EQUILIBRIUM 

By  Hkum.vn  0.  Mosknthai.  and  S.v:vuti:l  W.  Clauskx 

(From  the  Medical  Clinic  of  The  Johns  Hoi)kins  Hospital) 

In  the  treatment  of  diabetes  mellitus,  there  are  two  guiding 

]irinciples  which  determine  the  caloric  value  of  the  diet.    In 

the  first  place,  the  quantity  of  carbohydrates,  proteins  and  fats 

ottered  the  patient  must  be  within  his  carbohydrate  tolerance; 

that  is,  the  diet  must  be  so  regulated  that  the  urine  remains 


^ui;ar-f rcc.  It  is  generally  acknowledged  that  under  these  cir- 
cumstances the  disease  itself  is  treated  in  the  most  effective 
manner.  Secondly,  a  diet  of  sufficient  caloric  value  should  be 
offered  the  patient,  so  that  his  health  and  strength  may  be 
maintained  at  a  normal  level.  It  is  readily  appreciated  that 
these  two  guiding  principles  of  treatment  are  diametrically 
opposed  to  one  another  in  many  respects.  The  one  demands  a 
restricted  diet,  and  in  many  instances,  undernutrition;, the 
other  calls  for  a  lartrer  amount  of  food.    The  first  aims  at  treat- 
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ing  the  disease,  diabetes  mellitus ;  the  second  attempts  to  con- 
serve tlie  nutrition  of  the  patient.  The  neglect  of  either  factor 
may  entail  undesirable  results. 

During  the  jjast  years,  emphasis  has  been  continually  placed 
upon  the  dietary  restriction  and  the  prevention  of  glycosuria. 
Previously,  on  account  of  lack  of  full  appreciation  of  the  results 
which  could  be  obtained  by  a  more  drastic  curtailment  of  the 
food  calories,  this  idea  was  not  pushed  to  its  logical  conclusion 
of  controlling  the  glycosuria  of  nearly  every  diabetic  patient. 
Through  the  efforts  of  F.  M.  Allen,  by  systematic  and  radical 
reduction  in  the  food,  this  may  be  easily  accomplished  in  most 
cases.''  The  widespread  use  of  these  very  limited  diets  has 
brought  up  the  question  of  how  little  the  individual  may  eat 
and  yet  remain  physically  and  mentally  fit.  It  is  the  object  of 
the  present  paper  to  furnish  at  least  a  partial  answer  to  this 
problem. 

The  standard  for  maintenance  for  the  diabe1;ic  may  be  sought 
in  one  of  two  criteria ;  first,  the  caloric  requirement,  and 
second,  the  nitrogen  equilibrium.  The  caloric  requirement 
may  be  readily  ascertained  according  to  the  height-weight  for- 
mula of  Du  Bois  and  Du  Bois.'  Food  administered  in  accord- 
ance with  this  standard '  should  satisfy  all  theoretic  demands. 
The  nitrogen  equilibrium  represents  the  lowest  possible  diet 
which  could  be  exacted  of  any  patient.  Food,  under  these  cir- 
cumstances, results  in  the  conservation  of  the  protein  tissues, 
but  does  not  necessarily  prevent  the  loss  of  fat.  This  principle 
has  been  api^lied  in  the  treatment  of  obesity;  it  was  success- 
fully used  in  the  prolonged  dietetic  experiments  of  Chittenden 
on  normal  people,  and  is  employed  here.  No  living  being  can 
afford  to  lose  muscle  and  glandular  tissue  indefinitely.  How 
far  the  fat  store  of  any  individual  may  be  depleted  with  advan- 
tage is  another  question.  There  is  much  to  be  said  in  favor 
of  allowing  the  diabetic  to  become  thin,  so  that  his  metabolism 
may  be  established  at  a  lower  level,  as  has  so  frequently  been 
urged,  but  it  should  be  distinctly  appreciated  that  this  loss  of 
weignt  sliould  occur  in  the  fats  and  not  in  the  vitally  necessary 
proteins.  It  is  with  these  ideas  in  mind  that  the  nitrogen 
equilibrium  has  been  chosen  as  the  lowest  possible  food  stand- 
ard by  which  diabetics  may  be  maintained  in  a  state  of  physical 
and  mental  well-being  over  longer  periods. 

Tal)le  1  presents  a  siimmary  of  some  of  the  cases  studied. 
All  of  these  patients  were  given  diets  of  the  same  relative  pro- 
portion of  fats  and  proteins.  These  two  food  substances  were 
maintained  equal  to  each  other,  gram  for  gram,  as  nearly  as 
possible.  Only  such  carbohydrates  were  given  as  were  unavoid- 
ably present  in  the  green  vegetables.  In  this  way,  these 
patients  received  diets  which  made  a  comparison  as  to  the  effect 
on  the  nitrogen  equilibrium  possible.  From  the  table  it  may 
be  noted  that  diabetic  patients  may  be  established  in  nitrogen 
equilibrium  by  a  carljoliydratc-frec  diet  having  a  caloric'  \aliii' 


•Allen,  F.  M.:    Boston  Med.  and  Surg.  Jour.,  1915,  CLXXII,  241. 

=  Du  Bois,  D.,  and  Du  Bois,  E.  P.:  Arch.  Int.  Med.,  1916,  XVII. 
863. 

=  Gephart,  F.  C,  and  Du  Bois.  E.  F.:  Arch.  Int.  Med.,  1916,  XVII. 
902. 


equal  to  the  standard  total  caloric  requirement.  In  many 
instances,  this  may  be  accomplished  at  a  considerably  lower 
level  of  feeding.  The  lowest  diet  which  will  conserve  the 
physical  and  mental  efficiency  of  the  diabetic  is  that  which 
maintains  the  nitrogen  equilibrium.  A  rough  estimate  for 
clinical  purposes  of  what  constitutes  a  maintenance  ration  for 

TABLE  1 

Caloeic  Requirkmext  Necessary  to  Produce  Nitrogen"  Equi- 
librium IX  Cases  of  Diabetes  Mellitus,  as  Cojipared  with 
THE  Normal  Metabolism  of  Individuals  of  the  Same  Age  axd 
Sex.    a  Summary  of  Some  of  the  Cases  Studied 


I.     Period  I.|  38 
Period  2.)   . . 

2 35 

3 1  43 

4 on 

.5 26 


M.  Very  poor 


Calories  per  hour  per 

square  meter  of 

body  surface 


F.  Fair 

M.  Poor 

F.  Normal 

M.  Fair 

J.tM.  Normal 

7 41  M.  Normal 

S.     Period  1.    13  M.  Normal 

Period  2.1 1 

9 12  F.  Poor 


41.6 
41.6 
31.6 
36.3 
18.2 

ssis 

45.6 
49.7 
37.7 
36.4 


47.2 
47.4 
39.7 
43.7 
27.0 
35.9 
28  2 
49.1 
39.5 
51.7 


Caloric  requirements 
necessary  to  establish 
K  equilibrium  as  com- 
pared with  normal 
metabolism 


43.7 
43.7 
40.6 
43.7 
36.0 
43.7 
43.7 
43.7 
54.9 
54.9 


S  per  cent  Iiiglier 
8  per  cent  higlier 
L'nclianged 
Unchanged 
25  per  cent  lower 
18  per  cent  lower 
2S  per  cent  lower 
12  per  cent  higher 
128  per  cent  lower 
16  per  cent  lower 


*  Basal  metabolism  according  to  F.  C.  Gcphart  and  E.  F.  Du  Bois  (Arch.  Int.  Med 
1916,  XVII,  902),  plus  10  per  cent  to  allow  for  the  specific  dynamic  action  of  the  diet. 

the  diabetic  on  a  carbohydrate-free  diet  is  from  1500  to  2000 
calories.  In  adjusting  the  value  of  the  diet,  it  should  be  borne 
in  mind  that  women  and  small  individuals  generally  require 
less  food  than  men  and  larger  individuals. 

Certain  other  facts  were  developed  in  the  course  of  this 
study  which  are  not  brought  out  in  the  table,  but  Which  may 
be  briefly  summarized  as  follows:  The  factors  which  deter- 
mine tlie  dietary  level  at  which  a  diabetic  maintains  a  nitrogen 
balance  are  apparently  very  numerous  and  not  fully  deter- 
mined ;  glycosuria  at  times,  and  infections,  even  of  very  slight 
degree,  may  necessitate  a  higher  diet  to  bring  about  the  desired 
result.  .A-  marked  assimilation  of  nitrogen  may  occur  in  dia- 
betics while  on  a  carliohvdrate-freo  diet. 


THE     EFFECT    OF    DIET    ON     BLOOD    SUGAR    IN     DIABETES 

MELLITUS.  (.\bstract) 
By  Hermax  O.  Mosexxhal,  Sajuel  W.  Cl.\usex  and  Alma  Hii.lek 
^From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital) 
Aside  from  its  physiological  interest,  it  was  lioped  that  this 
investigation  would  yield  information  which  would  enable  the 
clinician  to  interpret  blood-sugar  values  taken  at  any  time  of 
the  day.  The  blood  sugar  was  determined  at  hourly  intervals 
in  cases  of  diabetes  mellitus.  The  patients  were  ordered  diets 
which  were  adjusted  to  the  therapeutic  needs  of  the  individual, 
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that  is,  they  were  "  carbohydrate-free,"'  contaiuing  no  starch 
except  that  present  in  green  vegetables,  or,  except  in  a  very 
few  instances,  limited  in  starch  content  so  that  the  glycosuria 
was  held  in  abeyance  or  at  a  low  level.  The  results  obtained 
under  these  circumstances,  while  they  do  not  exhaust  the 
subject  from  the  physiological  or  pathological  physiological 
])oint  of  view,  are  applicable  to  the  practical  interpretation  of 
blood  sujiars  in  the  treatment  of  diabetes  mellitus. 


TABLE   1 
SUJIMARY  OF  THE  HOURLY  DETEBJIINATIOXS  OF  BLOOU  ScGAR  IN  CASES 

OF  Diabetes  Mellitus  ox  a  Carbohydrate-Free  Diet,'or  Oxe 

CONTAl.NIXG   a    MoDEKATE  AmOUXT   OF   STARCH.      If   ThERE   IS    A 

Rise  of  Blood  Sugar  ix  the  Course  of  the  Day',  the  Maxijiai. 
Value  Reached  One  or  Two  Hours  after  Breakfast  is 
Usually'  not  Exceeded  to  axy-  Marked  Degree  after  Lunch 
or  Supper.  There  Frequextly-  is  a  Diminution  ix  the 
Glycemia  in  the  Afternoon  and  Evening. 


Blood  sugar  per  cent 


After  b 

eaktast 

After  lunch 

After 

supper. 

Fasting 

Maximal 

Minimal 

Maximal 

Minimal 
.13 

Maximal 

Minimal 

.IS 

.IS 

.17 

.17 

.17 

.11 

.45 

.4.T 

.4.". 

.4:') 

.4.') 

.4.j 

.4.") 

.23 

.23 

.2:! 

.  23 

.  23 

.  23 

.Ill 

^  .33 

.  :!.•! 

.:i:i 

.  32 

.2S 

.18 

.IS 

.IS 

.1!! 

.IS 

.IS 

.IS 

.17 

.17 

.17 

.IS 

.IS 

.IS 

.  IS 

.12 

.19 

.Iti      , 

.20 

.16 

.Hi 

.14 

.1.5 

.1!) 

.15       i 

.19 

.11 

.17 

.1.1 

.14 

.l(i 

.Hi 

.18 

.1« 

.Hi 

.10 

.13 

.Iti 

.13 

.14 

.08 

.IS 

.1.'. 

.k; 

.2.') 

.23 

.  23 

.22 

2(i 

■7.) 

.14 

.17 

.14 

.17 

.17 

.17 

.15 

Tlie  maximal  percentage  of  blood  sugar  occurring  in  diabetic 
individuals  on  a  carbohydrate-free  diet,  or  one  containing  a 
moderate  amount  of  starch,  may  be  obtained  one  to  two  hours 
after  breakfast.  The  glycemia  may  rise  somewhat  higher  after 
lunch  or  supper,  but  never  to  any  marked  degree.  Ou  the 
other  hand,  tlie  blood  sugar  may  fall  considerably  in  the  after- 
noon and  evening  hours,  leading  to  crniiiccms  iiitorprciations 
if  taken  only  at  this  time  of  the  day  (Table  1  ) . 

Ill  diiihetie  cases  there  is  a  tendency  for  tlic  blood  sugar  i<> 
remain  constant  throughout  the  day  wliilc  on  a  iirofciii-rat 
diet,  if  the  fasting  blood  sugar  is  high:  on  the  other  liand.  if 
the  fasting  blood  sugar  is  low,  that  is,  if  it  has  been  reduced  liv 
previous  dietetic  treatment,  there  is  an  iiicrea.se  in  the  glycemia 
after  carbohydrate-free  food,  which  may  become  very  marked 
(Table  1).  This  leads  to  the  conclusion  that  diaitetic 
])atients,  by  raising  their  fasting  or  ba.sal  blood  sugar  ])er- 
centage,  tend  to  adjust  their  carboliydrate  metabolism  in  such 
a  manner  that  they  are  able  to  utilize  the  food  offered  them 
to  better  advantage.  It  may  be  desirable,  therefore,  not  to 
attempt  to  induce  the  blood  sugar  to  a  normal  value  in  all  cases 
of  diabetes  mellitus. 


A  RARE  TYPE  OF  BLADDER  ULCER:   FURTHER  NOTES, 
WITH  A  REPORT  OF  EIGHTEEN  CASES' 

By  Guy  L.  Hixxer,  M.  D.,  Baltimore,  Md. 

(Abstract  from  the  Journal  of  the  American  Medical  Association, 
1918,  Vol.  LXX,  203.) 

The  author  refers  to  his  original  piublicatioii  in  The  Trans- 
actions of  the  Southern  Surgical  and  Gynecological  Associa- 
tion in  1914,  in  which  eight  cases  were  described  of  a  type  of 
bladder  ulceration  hitherto  unreported. 

The  lesion  is  a  chronic  infiltration  of  all  coats  of  the  blad- 
der wall,  usually  of  broad  extent  in  the  vertex  or  free  portion 
of  the  bladder,  and  presenting  one  or  more  minute  superficial 
ulcers  in  the  mucosa  layer. 

The  urine  is  always  macroscopic-ally  clear  but  on  carefully 
pipetting  and  centrifuging,  one  can  find  microscopically  a  few 
leukocytes  and  a  few  erythrocytes.  Culture  of  the  urine  is 
always  negative. 

The  symptoms  are  those  of  an  intense  and  most  painful 
cystitis,  usually  having  extended  over  a  period  of  many  years, 
and  being  iminfluenced  or  only  partially  allayed  by  the  usual 
methods  of  cystitis  treatment, 

111  addition  to  the  bladder  pain,  strangury,  and  frequency 
of  voiding,  there  are  often  referred  pains  to  the  intestines,  and 
especiallj'  to  the  rectum,  to  the  lateral  pelves  and  hips,  ami 
down  the  thighs,  and  to  the  vagina  and  perineal  region. 

The  etiology  of  this  type  of  bladder  inflammation  is  still  a 
matter  for  investigation.  In  one  of  the  18  cases  there  was 
a  history  of  a  colon  bacillus  cystitis  following  an  Alexander 
operation  18  years  previously.  With  this  exception,  none  of 
the  cases  could  be  traced  to  a  past  operation,  catheterization, 
childbirth,  or  gonorrhea,  the  frequent  forerunners  of  a  chronic 
cystitis.  The  fact  that  many  of  the  patients  refer  the  begin- 
ning of  their  symptoms  to  childhood  or  early  adult  life  makes 
one  tliiiik  of  the  possibility  of  a  focal  infection  as  the  etiologi- 
cal faitor.  The  fact  that  the  lesion  is  fomid  in  the  vertex 
or  free  portion  of  the  bladder  rather  than  in  the  base,  when- 
are  found  the  chief  blood  and  lymph  connections,  is  probably 
an  argument  against  the  focal  infection  theory. 

As  stated  above,  cultures  from  the  urine  are  always  sterile. 
In  several  cases  the  fresh  tissues  taken  at  operation  have  been 
macerated  and  used  for  anat'robic  cultures  with  uniformly  nega- 
tive results.  Many  slides  have  been  prepared  with  various 
stains  in  an  attempt  to  demonstrate  microorganisms  in  the  tis- 
sues, but  with  negative  results. 

The  successful  treatment  of  these  cases  depends  upon  a  com- 
plete excision  of  the  entire  area  of  infiltration,  and  this  often 
involves  the  major  portion  of  the  bladder.  One  is  surprised 
after  repeated  careful  cystoscopy,  which  usually  reveals  an 
ajiiJarently  superficial  inflammatory  condition  limited  to  a 
coin])aratively  small  ]iortion  of  the  vertex  of  the  bladder,  to 
find  at  operation  a  widespread  edema  of  the  bladder  mucosa. 


'  Paper  read  in  the  Section  on  Obstetrics,  Gynecology,  and 
Abdominal  Surgery  at  the  sixty-eighth  annual  session  of  the 
American  Medical  Association  in  New  York  City.  June  7,  1917. 
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subtended  by  thickening  and  infiltration  of  all  coats  of  the 
bladder. 

The  excision  must  include  the  entire  edema  area,  and  the 
histologic  study  of  the  removed  specimen  shows  that  the 
chronic  inflammation  of  the  walls  is  coextensive  with  the  area 
of  edema.    This  explains  the  futility  of  local  treatments. 

The  past  failure  of  urologists  to  discover  this  lesion  in  spite 
of  the  patient's  intense  and  persistent  bladder  symptoms  has 
been  due  chiefly  to  three  factors.  First,  careless  urinary 
analyses  have  overlooked  the  few  leukocytes  and  erythrocytes 
present  in  an  otherwise  normal  urine.  Seeing  a  macroscop- 
ically  clear  urine  and  failing  to  grow  a  culturehas  led  to  a 
careless  and  negative  microscopic  examination,  or  on  finding 


a  few  leukocytes  and  erythrocytes  these  have  been  dismissed 
as  of  no  significance.  Second,  the  minute  and  superficial 
character  of  the  ulcer  portion  of  the  lesion  has  caused  it  to  be 
entirely  overlooked  or  its  importance  to  be  ignored.  Third, 
the  usual  location  of  the  lesion  in  the  vertex  or  on  the  anterior 
wall  back  of  the  symphysis  is  the  most  difBcult  portion  of  the 
bladder  to  explore  by  either  the  Nitze  or  Kelly  methods  of 
cystoscopy. 

The  extra-vesical  or  referred  pain  ]>heiiomena  liave  led  to 
many  errors  of  diagnosis,  9  of  the  18  patients  having  had 
a  total  of  16  operations  directed  toward  the  relief  of  their 
symptoms.  These  operations  were  largely  futile  because  of  a 
failure  to  make  a  proper  diagnosis. 


PROCEEDINGS  OF  SOCIETIES 


THE   JOHNS   HOPKINS    HOSPITAL    MEDICAL  SOCIETY 
DECEMBER  .(,  j:)17 
1.   Exhibition  of  a  Case  of  Psoriasis.     Dk.  Lloyd  W.  Ketho.n. 

This  case  is  f)resented  to  the  Society  because  of  the  remark- 
able shape  of  the  lesions.  The  patient  is  a  young  man,  aged 
29,  and  is  engaged  in  work  of  a  clerical  nature.  lie  has  had 
psoriasis  for  four  years.  The  disease  has  only  once  entirely 
disappeared  from  his  body,  remaining  away  for  about  four 
months.  It  was  during  the  second  attack  that  the  lesions  took 
on  the  unusual  contour  which  they  now  present.  During  the 
first  attack,  they  were  of  the  discoid  type. 

At  the  jjresent  time  (see  photograph),  the  disease  is  ratlier 
widely  disseminated  over  the  entire  body.  The  most  striking 
lesion  is  a  band  on  the  left  side,  about  an  inch  and  a  half  wide, 
extending  from  beneath  the  axilla  with  a  serpentine  contour 
down  to  the  pubic  region.  There  is  a  similar  band  on  the  right 
side  of  the  body.  On  the  thighs,  and  back,  some  of  the  lesions, 
although  much  smaller,  are  also  coiled  in  a  snake-like  manner. 
Besides  this  serpentine  arrangement,  there  are  a  few  lesions 
of  the  discoid,  or  guttate  variety. 

The  usual  types  of  psoriasis  are  the  punctate,  guttate,  discoid, 
Mild  irregularly  shaped  patches  of  larger  size.  Occasionally, 
there  is  an  annular  form,  and  sometimes,  when  the  lesions 
coalesce,  a  gyrate  configuration  may  result.  I  have,  however, 
never  seen  lesions  showing  such  a  clear-cut  serpentine  contour, 
as  the  ones  in  the  present  case.  According  to  the  patient's 
history,  these  bands  were  fonncd  from  the  confluence  of  round 
l)atches,  which  a])|)eare(l  in  the  lines  wliich  the  present  lesions 
have  now  assumed. 

In  answer  to  Dr.  Browji's  (|iiestioii  as  (o  tiie  trcatnieiiL  of 
psoriasis ;  there  is  nothing  radically  new  at  the  present  time, 
that  promises  to  be  of  special  value,  f'hrysarobin  ointment 
still  seems  to  be  our  most  eflficieiit  i-rmedy.  It  is,  however, 
very  unpleasant  for  tlie  jiatieiii.  to  use,  heeaiise  it  stains  all  the 
clothing,  and  fro([uen(iy  sets  up  a  dermatitis  on  the  norma] 
skin. 

The  injection  of  autogenous  serum  was  ratliiM'  entlmsias- 
tically  Used  for  a  while,  but  the  work  of  Dr.  Willock  in  our 


de])ai'tnient   gave    practically    negative    results.      Interesting 
iiietahiilir  studies  in  psoriasis  cases  have  been  lately  carried 


on  by  Sehamberg  and  his  associates  in  Philadelphia.  They 
have  shown  that  there  is  a  nitrogen  retention,  and  have  claimed 
good  results  in  treatment  by  giving  a  low  protein  diet. 
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The  X-ray  is  of  very  great  value  in  cases  which  have  just  a 
few  very  persistent  chronic  patches  of  psoriasis.  These  patclies 
usually  respond  very  quickly  to  one  or  more  suberythema 
doses. 

2.  The   Use   of   Relaxation    Incisions   in   Dealing   with    Extensive 
Unstable  Scars.     Db.  John  Staige  Davis. 

Introduction. — Tlie  treatment  of  tightly  stretched  unstable 
scars,  which  frequently  break  down,  has  long  been  a  source  of 
worry  to  the  surgeon  and  of  distress  to  the  patient. 

This  type  of  .scar  usually  follows  extensive  deep  burns  or 
loss  of  tissue  by  trauma  where  the  wound  has  been  allowed  to 
heal  by  the  slow  process  of  cicatrization,  without  the  aid  of 
skin-grafting  or  of  plastic  operation. 

The  original  wounds  are  always  large  and  usually  involve 
the  entire  circumference  of  a  part,  such  as  the  leg  or  thigh, 
or  occasionally  the  calvarium.  In  other  words,  the  scar  sur- 
rounds and  compresses  the  part. 

Some  of  the  scars  are  bluish  red  with  fine  superficial  vessels ; 
others  are  pale  and  seem  to  have  little  or  no  blood  supply. 
Frequently  there  are  superficial  ulcers  of  various  sizes  scat- 
tered over  the  surface.  The  sears  are  as  unstable  as  wet 
tissue  paper  and  the  slightest  injury  will  start  an  ulcer  that 
will  take  weeks  to  heal. 

TJiere  is  little  resistance  to  trauma  or  infeetion,  and  ;iii 
area  that  is  healed,  in  a  very  short  time  and  without  ;iiiy 
apparent  cause,  nuiy  brciik  dnwn  riiiirrly:  iw  niuilipic  uK'crs 
may  develop. 

A  number  of  these  cases  have  come  under  my  care,  and  fur 
a  long  time  gave  me  much  trouble.  After  using  many  methods 
with  little  success,  it  occurred  to  me  to  try  relaxation  in- 
cisions and  to  graft  the  defects  thus  made. 

Technic. — It  is  preferable  that  the  area  be  entirely  healed 
before  the  incisions  are  made,  but  in  some  instances  where  the 
cicatrization  of  the  superficial  ulcers  has  been  extremely  slug- 
gish I  have  not  waited  for  complete  healing,  but  have  operated 
as  soon  as  the  granulations  have  been  brought  into  a  healthy 
condition.  Before  operation  in  the  unhealed  cases,  after  the 
granulations  have  become  healthy,  the  part  is  put  up  in  a 
dressing  kept  wet  with  normal  salt  solution  for  24  hours. 
The  granulations  are  then  painted  with  tincture  of  iodine  nnd 
the  surrounding  scar  is  cleaned  with  ether  and  alcohol. 

Not  infrequently  the  relaxation  incisions  can  be  made  after 
infiltration  with  a  local  anesthetic,  such  as  Schleich's  solution, 
or  one-half  per  cent  novocain.  In  other  instances  a  general 
anesthetic  is  advisable,  especially  if  large  immediate  Thiersch 
grafts  are  to  used  to  cover  the  defect. 

On  an  arm  or  leg  long  incisions  should  be  made,  parallel  to 
the  long  axis  of  the  part,  down  to  the  deep  fascia,  or  down  to 
healthy  tissue  if  the  destruction  has  been  deeper  than  tlie 
fascia.  Three  relaxation  incisions  are  usually  sufficient  for  a 
limb  and  result  in  gaping  wounds. 

Remarks. — The  immediate  spreading  of  eacli  relaxation 
incision    varies   with    the   tightness   oC   the   scar.      Tn    some 


instances  it  is  as  much  as  2.5  to  3  inches  at  the  center  of  the 
incision.  The  spread  of  the  first  incision  is,  of  course,  the 
widest. 

After  the  tension  has  been  relieved  the  appearance  of  the 
scar  tissue  between  the  incisions  soon  changes,  and  instead 
(jf  retaining  the  thin,  glossy,  mottled  look,  the  tissue  seems  to 
thicken  and  to  acquire  greater  stability.  This  improvement 
is  much  more  marked  after  a  few  days. 

When  the  scar  is  stretched  over  a  broad  expanse  of  bone, 
such  as  the  skull,  as  many  horizontal  incisions  as  may  be 
necessary  should  be  made  down  to  the  periosteum.  The  spread 
of  relaxation  incisions  over  bone  is  not  so  marked  as  over  soft 
parts,  and  some  undercutting  may  have  to  be  done.  In  these 
cases  the  beneficial  efl'ect  is  more  marked  after  a  week  or  two, 
but  in  the  end  the  result  is  very  satisfactory. 

In  some  cases  of  very  long  standing  the  tissue  exposed  by 
relaxation  incisions  has  atrophied  from  pressure  and  lack  of 
use  and  has  such  a  poor  blood  supply  that  immediate  grafting 
is  unwise.  In  these  cases  it  is  advisable  to  wait  for  several 
days  until  the  wounds  are  lined  with  granulation  tissue  and 
then  to  apply  the  grafts. 

In  other  instances  immediate  grafting  is  justified,  but  this 
point  must  be  determined  at  the  time  of  the  operation. 

It  is  extraordinary  to  note  the  rapidity  of  healing  of  the 
superficial  ulcers  after  the  relaxation  incisions  are  made. 

I  have  used  only  snnill  deep  grafts  and  Thierscli  grafts  on 
the  defecti^  caused  by  the  relaxation  incisions.  These  grafts 
h;i\('  lieen  .>«)  Car  entirely  satisfactory,  however,  that  there 
seems  to  be  no  reason  why  grafts  of  whole-thickness  skin  should 
not  be  used  in  cn^cs  where  this  type  of  graft  may  be  nece^ssary. 

There  has  been  no  recurrence  of  superficial  ulceration  in 
any  case  where  the  tension  has  been  completely  relieved  by 
the  method  described  above. 

Conclusions. — By  the  use  of  relaxation  incisions  with  im- 
mediate or  subsequent  skin  grafting  of  the  defects,  large 
unstable  scars  can  be  firmly  healed  in  a  comparatively  short 
time,  and  j)atients  who  have  been  incapacitated  for  many 
months  can  resume  their  usual  occupations. 

I  have  used  this  method  on  a  number  of  cases,  with  uniform 
suci'css,  and  feel  that  it  is  a  rational  procedure  and  well  worth 
trying. 

3.  Observations  on  Bird  Malaria  and  the  Pathogenesis  of  Relapse 
in  Human  Malaria.  I.iErr.-Cot.oNKi,  Eccnnk  R.  Whitmori:. 
.•\rniy  Medical  School,  Wasliington,  1).  C. 

Published  in  the  ^larcii  numlier  of  the  Bulletin. 
DECEMBEii  n.  inn 

1.  The   Preparation   of  the   U.    S.   Army  Triple   Typhoid    Vaccine 

(Illustrated  with  Moving  Pictures).    Ma.iou  C.  G.  Snow,  .Army 
iModical  Srliool.  AViisiiington,  1>.  (". 

To  lie  published  in  a  liiter  nuniher  ol'  the  IlrLLK'i'IN. 

2.  Recent  Work  on  the  Differentiation  of  the  Paratyphoid  Group 

in    Relation   to    Disease   in    Man.     Dk.   CiiAKr.K.s    KBUMWiEDt, 
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DISCUSSION 

Dr.  W.  W.  Foed. — Of  course  it  is  very  gratifyiug  to  me  to 
find  that  a  distinction  between  the  various  types  of  paratyphoid 
bacilli  made  out  so  many  years  ago  has  been  confirmed  by 
Dr.  Krimiwiede  in  a  manner  which  is  more  comprehensive  than 
that  shown  in  the  original  suggestion. 

There  are  many  extremely  interesting  features  about  this 
group.  In  the  original  work  upon  the  paratyphoid  organisms, 
I  was  impressed  by  the  fact  that  practically  all  of  the  para- 
typhoid cultures  rendered  milk  alkaline  if  you  gave  them 
suiScient  time  to  act.  That  is  to  say,  the  old  distinction 
between  paratyphoid  A  and  B,  based  upon  the  production 


of  permanent  acidity  in  milk  in  the  one  group,  and  the  loss 
of  acidity  and  production  of  alkalinity  in  the  other,  was  not 
a  valid  distinction.  The  two  groups  could  be  differentiated, 
however,  by  the  use  of  the  higher  polysaccharids,  such  as 
arabinose  and  xylose.  One  reason  for  the  reported  stability  of 
Bacillus  enteritidis  of  Gartner  is  that  so  few  cultures  of  this 
organism  are  available  for  study.  The  majority  of  those 
found  in  America  for  instance,  are  derived  from  a  culture  sent 
to  The  Johns  Hopkins  many  years  ago  by  Dr.  Durham,  of 
Cambridge,  England.  It  is  interesting  to  note  how  Dr.  Krum- 
wiede's  studies  have  enabled  bacteriologists  to  trace  the  origin 
of  many  of  these  strains  back  to  their  original  animal  host. 
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THE  RESULTS  OF  TREATMENT  IN  PERNICIOUS  ANEMIA 

By  Artiui;  BijiO-MFIELD.  ]\I.  D. 
(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital) 


The  treatment  of  j^ernicious  anemia,  generally  employed 
until  a  few  years  ago,  consisted  of  a  regimen  in  which  rest, 
special  diet,  and  the  administration  of  arsenic  were  the  princi- 
pal features.  Recently  more  radical  measures  have  come  into 
prominence,  namely,  transfusion  of  blood,  splenectomy,  and 
operations  for  the  elimination  of  "  foci  of  infection."'  The 
reports  on  these  newer  methods  have  dealt  so  far  mainly  with 
general  considerations  and  immediate  results: 

Ottenberg  and  Libman '  state  that  transfusion  leads  to  re- 
mission in  about  one-half  of  the  cases.  Archibald  ^  found  that 
of  26  patients  who  received  transfusions  G9  per  cent  derived 
marked  immediate  benefit.  Larrabee  ^  from  a  small  experience 
(six  cases),  and  Barker  and  Sprunt*  feel  that  if  the  anemia  is 
severe  and  progressive  and  resjx)nds  poorly  to  other  methods 
transfusion  .should  be  tried,  ileleney  and  his  associates,"  with- 
out making  detailed  statements,  conclude  that  transfusion  is 
of  real  value  in  pernicious  anemia,  spontaneous  remissions 
having  been  hastened  in  many  cases  by  the  procedure.  Witli 
regard  to  splenectomy  Lee,  Vincent,  and  Eobertson  °  found  in 
a  series  of  five  cases  that  the  immediate  result  was  prompt  post- 
operative recovery  and  a  definite  remission  of  the  disease. 
Krumbhaar,'  in  a  review  of  the  late  results  of  splenectomy  in 
153  cases,  noted  a  post-operative  mortality  of  about  20  per  cent 
and  also  that  the  improvement  was  transient  in  most  of  the 
patients.  Minot  and  Lee '  emphasize  the  importance  of  care- 
ful selection  of  cases.  Their  report  includes  a  thorough  study 
of  immediate  and  late  results  of  transfusion  and  splenectomy 
in  a  somewhat  larger  series.  They  find  that  these  measures, 
wlicn  properly  employed,  offer  more  than  other  methods  of 
treatment  alone,  although  they  may  fail  in  individual  cases. 


A  recent  report  by  Giilin '  states  that  splenectomy  does  not 
cure  pernicious  anemia  but  that  there  is  considerable  im- 
provement in  more  than  half  of  the  cases,  especially  when  the 
procedure  is  combined  with  transfusion.  William  Hunter 
first  emphasized  the  relation  of  ''  oral  sepsis "  to  severe 
anemias,  and  recently  Barker  and  Sprunt '  have  laid  stress  on 
the  importance  of  eliminating  '•  foci  of  infection  "  in  the  treat- 
ment of  pernicious  anemia. 

Inasmuch  as  these  procedures  are  elaborate,  and  at  times  not 
without  immediate  ill  effects,  it  seems  important  to  have  more 
information  as  to  their  value  in  prolonging  life  or  inducing 
remissions.  In  this  report  a  series  of  57  cases  has  been  analyzed 
in  detail  with  particular  reference  to  the  comparative  value 
of  the  various  methods  of  treatment.  All  the  patients  were 
studied  in  the  Jledical  Clinic  of  The  Johns  Hopkins  Hospital 
and  were  selected  serially  from  the  records  of  the  past  five 
years.  In  every  instance  the  history,  physical  findings,  and 
the  blood  picture  were  typical  of  tlie  so-called  idiopathic  type 
of  pernicious  anemia. 

Determination  of  the  value  of  therapy  in  this  disea.se  is 
notably  difficult  owing  to  certain  features  belonging  to  the 
natural  course  of  the  malady.  The  following  possible  criteria 
suggest  themselves : 

1.  The  Effect  of  riraliiwnt  on  the  Total  Ditnition  of  the 
Disease. — This  should  be  the  most  useful  guide.  It  nuist  be 
remembered,  however,  that  the  actual  on.<et  cannot  be  deter- 
mined, and  in  only  four-fifths  of  this  series  was  there  a  clear 
history  as  to  the  beginning  of  symptoms.  Furthermore,  some 
of  the  cases  run  a  rapidly  progressive  course,  whereas  others 
show  repeated  remissions.     As  a  rule,  the  patient  is  under 
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close  observation  only  during  the  relapses,  and  the  care  which 
he  takes  of  himself  at  other  times  may  influence  the  course 
of  the  disease.  Thus  the  reappearance  of  symptoms  has  been 
noted  not  infrequently  after  exposure,  shock,  or  over-exertion. 
Finally,  the  advantage  of  studying  large  series  of  hospital  eases 
is  to  some  extent  offset  by  the  difficulty  of  tracing  many  of 
these  patients. 

2.  The  Readiness  u-ith  wliich  Remission  is  Induced. — Tlii-^ 
furnishes  a  doubtful  standard  of  treatment,  since  spontanc<iu~ 
remissions  may  occur  at  any  time  even  when  the  blood  count 
has  been  very  low,  or  after  the  condition  has  been  stationiuy 
under  observation  for  several  weeks  or  even  months.  Further- 
more, remissions  usually  occur  more  readily  in  the  earlier 
stages  of  the  disease  than  later;  in  fact  in  every  case  there 
eventually  comes  a  period  when  all  measures  are  unavailing 
and  the  downward  course  is  unarrested.  This  is  illustrated  l>y 
the  cases  of  several  patients  in  this  series  who  returned  to  the 
hospital  at  intervals  and  finally  became  totally  refractory  to 
the  measures  that  seemed  before  to  produce  striking  results. 

3.  The  Length  of  the  Remission. — This  is  often  difficult  to 
determine.  It  may  vary  spontaneously,  and  depends  to  some 
extent  on  the  conduct  of  the  patient  after  leaving  the  immediate 
care  of  the  physician. 

I.  Thf  Effect  of  a  Piirlicuhr  Form  of  Therapy  on  Special 
Sijiiiploiiis  is  difficult  to  estimate. — Fever,  gastro-intestinal 
disturbances,  and  the  symptoms  referable  to  the  anemia  itself 
tend  to  clear  up  as  the  remission  sets  in  and  the  blood  im- 
proves. The  spinal  cord  disturbances  on  the  other  hand  are 
notably  but  little  affected  by  any  therapy,  and  may  even 
progress  at  a  time  when  the  condition  seems  to  be  improving 
in  other  ways.  Gain  in  weight  does  not  always  run  parallel 
with  improvement  in  the  blood  count  and  general  condition. 
Tiie  degree  of  the  remission,  witli  reference  to  the  gain  in 
blood,  may  furnish  some  standai'd  nl"  tlie  ellV'rt  of  llierapy. 

5.  The  death  rate  in  ilie  hospital  ollVrs  a  means  of  cnm- 
paring  the  value  of  therapeutic  measures,  but  often  tiie  jiatient 
is  in  a  hite  stage  of  the  disease  refractory  to  any  treatment. 

(!.  'J'lie  Cliaracter  of  ttie  Blood  Picture. — Minot  and  Lee" 
recently  report  morphological  blood  studies  in  pernicious 
anemia  which  may  turn  out  to  be  of  aid  in  prognosis  and  in 
estimating  therapeutic  effect,  but  since  gain  or  loss  of  hhiod 
elements  depends  on  the  balance  of  blood  destruction  and  blood 
formation,  patients  showing  the  most  active  signs  of  regeiiei-a- 
tion  may  be  doing  badly,  whereas  others  may  gain  rapidly 
without  evidence  in  the  i)eriplieral  blood  of  marked  marrow 
stimulation. 

Very  little  information  is  at  hand  about  the  immediate  effect 
of  transfusion  or  splenectomy  on  the  blood  picture.  Lee,  Minot 
and  ^■ineent'°  find  immediate  stimulation  of  the  bone  marrow 
following  splenectomy,  and  JMeleney  °  has  noted  a  Icucoeytosis 
shortly  after  transfusion. 

It  is  clear  that  no  single  standard  of  tlierapeutic  effect  is 
reliable.  In  this  report,  therefore,  the  eases  have  been  analvzed 
from  these  various  points  of  view. 


Kesults  of  General  Treatment 

Twenty-eight  cases  were  treated  by  the  older  methods  con- 
sisting essentially  of  rest  in  bed,  diet,  hydrochloric  acid,  anil 
arsenic.  The  results  of  such  therapy  are  well  known  and  these 
patients  are  included  mainly  as  controls  to  compare  with  those 
who  had  transfusion  or  splenectomy,  or  in  whom  foci  of 
infection  were  eliminated.  A  few  points  may,  however,  be 
emphasized.  Absolute  rest  in  bed  over  considerable  periods 
of  time  is  certainly  the  most  important  feature  of  this  regimen. 
Arsenic  and  hydrochloric  acid  are  apparently  useless,  unless 
the  patient  is  kept  quiet  at  the  same  time,  and  cessation  of 
improvement  or  relapse  has  occurred  not  uncommonly  as  soon 
as  active  life  was  resumed,  despite  continued  drug  therapy. 
Furthermore,  it  often  appears  on  going  back  into  the  history 
of  the  period  of  the  disease  before  the  patient  was  under  medi- 
cal care  that  the  "  weakness  and  shortness  of  breath  "  were 
relieved  by  a  few  weeks  of  rest  in  bed.  The  value  of  arsenic 
is  based  entirely  on  general  impressions.  It  was  used  in  every 
instance  in  this  series  either  in  the  form  of  Fowler's  solution, 
sodium  cacodylate,  or  salvarsan.  Analysis  of  the  cases,  how- 
ever, yields  no  data  of  value  as  to  its  efficacy.  Achlorhydria 
gastrica  was  uniformly  present  and  hydrochloric  acid  was 
given  usually  both  before  and  after  meals.  In  a  few  instances 
gastro-intestinal  disturbances,  especially  diarrluxja,  seemed  to 
be  relieved,  but  in  most  of  the  patients  these  symptoms  disa])- 
peared  quite  rapidly  with  the  progress  of  the  remission  appar- 
ently regardless  of  any  symptomatic  therapy.  In  about  one- 
half  of  the  cases  there  were  accurate  statements  as  to  loss  of 
weight.  This  usually  amounted  to  from  10  to  50  pounds  from 
the  onset  of  symptoms  to  the  time  of  admission  to  the  hospital. 
Unless  special  features  of  the  case  made  feeding  impossible, 
a  liberal  diet  was  allowed.  No  special  dietary  regimen  or 
restriction  of  any  food  element  was  attempted.  No  relation 
between  gain  in  weight  and  improvement  in  the  blood  or  gen- 
eral condition  is  apparent  in  this  .series.  Of  33  cases  in  which 
there  was  clinical  improvement,  and  the  weight  on  admission 
and  discharge  was  recorded,  22  gained  and  11  lost.  The 
examples  in  Table  I  illustrate  that  gain  in  blood  does  not 

TABLE  I 


Patient 

Blooil  count  on 
ndmission 

Blooil  count  on 
dischart^e 

Diiys  in 
hos- 
pital 

Weight  on 
admission 
in  pounds 

tt'eight  on 
discharge 
in  pounds 

Loss  in 
pound? 

Hu . .  . 

H 

B 

P 

G 

S 

% 
2,400,n00     50 
l.IiOO.OdO     20 
1,100.00(1     27 
l.l:!0.000     20 
1,400.000     43 
800.000     22 

% 
3,300,000    76 
3,400,000     00 
4,000.000     02 
3,400.000     00 
3,000,000     GO 
2,200,000     47 

78 
40 
51 
48 
35 
85 

151 
133 
130 
174 
91 
93 

135 
127 
118 
164 
81 
91 

16 
6 
12 
10 
10 
2 

necessarily  go  hand  in  hand  with  gain  in  weight.  After  a 
remission  is  established  and  digestive  disturbances  have  cleared 
np.  rapid  gain  in  weight  usually  occurs. 

Tii.wsFrsioN 
Twenty-six  jiatients  received  transfusions  of  blood  varying 
in  number  from  1  to  17.    The  largest  amount  of  blood  given  to 
one  patient  was  8700  cc,  the  smallest  amount  was  300  cc.    The 


May,  1918] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN 


103 


single  transfusions  varied  in  amount  from  300  to  900  cc.  Tlie 
citrate  method  and  the  Lindemau  syringe  method  were  used 
most  often ;  in  a  few  cases  indirect  transfusions  of  defibrinated 
blood  were  given,  and  in  one  case  direct  transfusion  was  used 
as  a  preliminary  to  splenectomy.  The  technique  employed  has 
been  described  recently  by  JlcC'lure  and  Dunn,"  and  by  Syden- 
stricker,  ilason  and  L'ivers  "  from  this  clinic,  and  will  not  be 
repeated. 

The  therapeutic  effect  of  transfusion  in  pernicious  anemia 
may  be  discussed  under  several  heads. 

1.  The  Value  of  Transfusion  as  an  Emergency  Measure. — 
Quite  apart  from  any  ultimate  effect  the  question  arises 
whether  transfusion  may  tide  over  a  patient  during  an  un- 
usually severe  relapse,  or  may  check  further  fall  of  the  blood 
count  where  this  is  very  low.  To  illuminate  this  point  the 
following  mortality  statistics  are  presented.  Three  hundred 
and  sixty-three  patients  with  pernicious  anemia  have  been 
treated  in  The  Johns  Hopkins  Hospital,  of  whom  58,  or  Ki 
per  cent,  died  in  the  wards.  Of  the  31  who  received  trans- 
fusion 6,  or  19  per  cent,  died,  whereas  of  the  333  who  did  not 
receive  transfusion  52,  or  15.5  per  cent,  died.  Of  the  57  cases 
studied  in  this  report,  2(j  were  given  transfusions  with  (i 
deaths  in  the  hospital — 23  per  cent.  Of  the  32  cases  not  trans- 
fused and  receiving  only  general  therapy,  5,  or  33.7  per  cent, 
died.  Some  of  the  patients  were  admitted  to  the  hospital 
several  times.  The  patients  who  were  given  transfusions  had 
37  admissions  with  6  deaths,  or  16.8  per  cent;  those  not  trans- 
fused had  38  admissions  with  5  deaths,  or  17.8  per  cent. 
The  cases  have  been  divided  further  into  tho.se  entering  with 
counts  of  less  than  1,000,000  red  cells,  and  those  with  counts 
of  over  1,000,000  red  cells.  Patients  not  receiving  transfusion 
were  admitted  10  times  with  counts  of  less  than  1,000,00ii. 
and  18  times  with  counts  of  over  1,000,000.  Two  of  the 
former — 30  per  cent — died;  3  of  the  latter,  or  17  per  cent. 
Of  the  37  receiving  transfusions  9  entered  with  counts  of 
under  1,000,000  of  whom  3,  or  33.3  per  cent,  died ;  of  the  2S 
with  counts  over  1,000,000,  3,  or  33.3  per  cent,  died;  of  the  2S 
with  counts  over  1,000,000,  3,  or  10.7  per  cent,  died. 

These  figures,  therefore  (Table  II),  furnish  no  evidence 
that  transfusion  was  of  value  as  an  emergency  measure,  or 
that  the  immediate  mortality  was  decreased  liy  the  procedure. 
TABLE  II 


Cases  receiving 

transfusion 

Cases 
t 

not  receiving 
ansfusion 

Num- 
ber 

Deaths 

Num- 
ber 

Dtaths 

Num- 
ber 

Per 
cent 

Num- 
ber 

Per 

cent 

26 
37 

n 

28 

6 
6 

3 

3 

23.0 
16.2 

3:i.3 

10.7 

22 

28 

10 
18 

2 
3 

22.7 

17.8 

Cases  with  counts  under 
1,000,000 

20  0 

Cases  with  counts  over 
1  000,000 

17  0 

3.  The  Immediate  Effect  of  Transfusion. — Following  the 
injection  of  500  cc.  or  more  of  blood  there  was  usually  an 
immediate  increase  in  the  blood  count  and  hemoglobin.    Rises 


of  as  much  as  1,000,000  cells  and  15  per  cent  of  hemoglobin 
were  frequently  noted.  In  most  cases  there  was  a  subsequent 
fall.  Counts  were  not  made  often  enough  to  distinguish  the 
purely  mechanical  result  of  transfusion  from  later  reactive 
effects.  This  question  is  now  being  studied  in  detail.  Subjec- 
tive improvement  was  often  striking,  the  patient  saying  he 
felt  better  while  the  blood  was  being  injected.  Quite  possibly 
this  was  in  some  cases  a  psychic  effect. 

3.  The  Relation  of  the  Onset  and  Degree  of  Remission  to 
Transfusion. — The  cases  were  studied  to  find  out  if  remission 
occurred  sooner  and  more  often  in  patients  receiving  trans- 
fusion than  in  others.  For  the  purpo.se  of  this  discussion  a 
remission  is  regarded  as  including  marked  general  and  symp- 
tomatic improvement  with  a  gain  of  at  least  1,000,000  red 
cells  or  20  per  cent  of  hemoglobin.  Among  the  patients  who 
were  not  transfused  remission  set  in  in  the  hospital  8  times 
in  38  admission!?,  a  percentage  of  28.5;  in  the  patients  given 
transfusion  there  were  19  remissions  in  37  admissions,  or  51 
per  cent.  The  number  of  days  in  the  hospital  until  the  highest 
blood  count  was  reached  averaged  43  in  the  untransfused 
patients,  and  43  in  those  receiving  blood.  The  maximal  count 
was  reached  on  an  average  of  34  days  after  the  first  transfusion. 

The  degree  of  the  remission  as  measured  by  gain  in  blood 
was  also  studied  in  the  two  groups.  Counts  of  4,000,000  or 
over  were  reached  in  4  cases  of  the  group  receiving  blood, 
counts  of  3,000,000  to  4,000,000  in  9,  and  counts  of  3,000,000 
to  3,000,000  in  the  remaining  6.  Counts  of  4,000,000  or  over 
were  reached  only  once  in  the  patients  who  were  not  transfused, 
counts  of  3,000,000  to  4,000,000,  only  twice,  the  remaining 
5  patients  reaching  counts  of  from  3,000,000  to  3,000,000. 
(iains  of  over  3,000,000  cells  were  made  in  4  patients  receiving 
transfusion,  gains  of  3,000,000  to  3,000,000  in  C,  and  gains  of 
1,000,000  to  3,000,000  in  9.  The  largest  gain  in  the  patients 
who  were  not  transfused  was  3,000,000  in  one  instance,  another 
gained  3,000,000  cells,  4  gained  from  1,000,000  to  3,000,000 
cells,  and  3  gained  less  than  1,000,000  cells  and  but  32  per 
cent  and  30  per  cent  of  hemoglobin  respectively.  These  facts 
are  summarized  in  Table  III. 


Patients'receiving  transfusion 

Patients  not  receiving  transfusion 

Remissions 

Number  of 
admissions 

Remissions 

Number  of 
admissions 

Num- 
ber 

Per 

cent 

Days 
43 

Num- 
ber 

Per 
cent 

Day. 

37 

19 

51 

28 

8 

28.5 

43 

Reaching  counts  of 

Num- 
ber 

Per 
cent 

Reaching  counts  of 

Num- 
ber 

Per 

cent 

4,000,000  or  over 

3.000,000  to  4,000,000 
2,000,000  to  3,000,000 

4 
!) 
G 

21 
47 
32 

4,000,000  or  over  . .  . 
3,0011.000  to  4.000,000 
2,000,000  to  3,000,000 

1 
2 

12.5 
25.0 
62.5 

Gains  of 

Num- 
ber 

Per 
cent 

Num- 
Gainsof                     ber 

Per 
cent 

3,000,000  or  over.... 
2,000,000  to  3,000,000 
1 ,000,000  to  2,000,000 

4 
6 
U 

21 
32 

47 

3,000,000  or  over  . . . 
2.000,000  to  3.000,000 
1,000.000  to  2,000,000 
or  207o  Hb. 

1 

1 
6 

12.5 
12.5 
75.0 
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The  relation  of  gain  in  blood  to  the  amount  of  blood  given 
i  sliown  in  Table  IV. 


Patient 

and 

number  of 

admiBSion 


Number  of 
transfu- 
sions 


B.  1 

P.  1 

Pr.  1.... 

P.  .T 

H.  1 

B.  -J 

Bu.  1... 
Bu.2.... 

S 

E 

M.  1 

A.l 

Bu.  3.... 
Pr.  2.... 

Mur 

S.l 

S£.  2 

O 

H. 

W 

Bre 

M 

Bi 

C 

Wad 

Be 

H.  2 

B.  3 

Horn.  .. . 

P.  4 

Ha 

Mu 


Amount  of 
blood  given 


4400 

3120 

2980 

2S50 

2770 

2500 

2300 

2220 

1650 

1500 

1.500 

1450 

1400 

1325 

1300 

1160 

1150 

920 

800 

7.50 

650 

630 

600 

550 

375 

250 

3500 

1600 

1000 

420 

300 

300 


Gain 
in  blood 
(B.  B.  C.) 


3,000,000 

3,500,000 

2,200,000 

2.300,000 

1,400,000 

2,300,000 

1,, 500, 000 

2.100,000 

1,400,000 

3,000,000 

2,200,000 

1,000.000 

1,100,000 

000,000 

600,000 

1,000,000 

400,000 

500,000 

2,100,000 

300,000 

100.000 

400.000 

3,300,000 

1,800.000 

1,000,000 

600,000 

Died,  second. 

Died,  coma. 

Died.  coma. 

Died,  coma. 

Died,  coma. 

Died,  edema 


Days  from 

first 
transfusion 


38 

37 

34 

43 

36 

13 

34 

27 

83 

35 

31 

52 

31 

93 
132 

35 

35 

60 

40 

17 

45 

23 

90 

42 

56 

36 
lues. 


Duration  of 
symptoms 
on  admis- 


33 

58 
33 

3 

1 

4 
89 
35 
37 
29 
pneumonia. 


of  lungs. 


10  mos. 

12  " 

12  '• 

18  " 

12  " 

12  " 

18  " 

12  " 


24     " 
24     " 
3  yrs.  ? 

18  mos. 
24    " 


From  this  table  it  appears  that  the  patients  receiving  most 
blood  in  general  made  the  greatest  gains.  Thus,  of  the  ID 
gaining  2,000,000  or  more  cells,  8  received  3  or  more  trans- 
fusions with  a  total  of  l.'iOO  cc.  or  more  of  blood.  None  of  tho 
.")  receiving  only  one  transfusion  of  less  than  1000  cc.  gained 
over  1,000,000  cells.  Of  the  19  cases  regarded  as  having  a 
remission  all  but  one  received  more  than  one  transfusion  and 
all  but  5  received  1400  cc.  or  more  of  blood. 

The  success  of  transfusion  seems  to  depend  also  on  the 
stage  of  the  disease.  Where  the  previous  duration  of  .symptoms 
could  be  clearly  determined  in  the  patients  showing  a  remission 
it  was  found  to  be  13  months  or  less  in  10  instances,  18  months 
in  2,  and  24  months  in  1  case.  The  importance  of  the  stage 
of  tlie  disea.se  is  further  illustrated  by  transfusion  results  in 
the  same  patients  on  n'])eated  admissions  to  the  hospital 
(Tahle  V). 

In  summary,  then,  it  .seems  that  in  patients  wbo  are  not  in  a 
stage  of  the  disease  refractory  to  any  form  of  treatment,  re- 
mission has  come  on  more  often  when  transfusion  has  been 
performed.  Furthermore,  the  amount  of  blood  gained  runs 
rougbly  parallel  to  the  number  of  transfusions  and  the  total 
amount  of  blood  given.  It  seems  rational,  therefore,  if  trans- 
fusion is  done  at  all,  to  be  prepared  to  inject  blood  repeatedly 
if  the  patient  shows  a  tendency  to  respond.  Single  transfu- 
sions in  cases  refractory  to  other  therapy  leil  to  no  ini]Ho\em('nt 
in  this  series. 


4.  The  Length  of  the  Eemixi-ion. — It  was  possible  to  deter- 
mine accurately  the  length  of  the  remission  following  trans- 


Patient 

and 

number  of 

admission 

Number  of 

.\mount  of 

Gain           nav*  from 

in  blood      rnV,,; 'I,?!D 
(R.B.  C.)      »omi>,sion 

'Duration  of 
Davs  from  i  svmptoms 

transfu- 
sions 

blood  given 
c.  c. 

first           on  ad  mis- 
transfusion         sion 

(approsim.) 

B.  1.... 

5 

4400 

3.000,000           3S 

23           10  mos. 

*B.  2 

3 

2500 

2..SOO,000           13 

9           12     " 

B.  3.... 

3 

1600  severe  reactions  to  homologous    18     " 

blood;  death. 

*P.  1.... 

6 

3150 

3,500,000         37 

29           12     •' 

P.  2.... 

5 

2300 

800.000          49 
(34%  Hb.) 

47        ,  14     " 

P.  3.... 

6 

2850 

2,300,000          43 

38 

18     ■• 

P.  4.... 

3 

420  severe  reactions  to  homologous 

24     " 

blood;  death. 

Bu.  1... 

5 

2300 

1,500,0001         34 

24 

12     '• 

Bu.  2. .  . 

5 

2200 

2,100.0001         27 

23 

18     " 

Bu.  3... 

4 

1400 

1,100,000          31 

25 

24     •' 

M.  1.... 

3 

1500 

2,200,000          31 

29 

12     " 

M.  2.... 

3 

1150 

400.000          35 

33 

18     " 

Pr.  1.... 

0 

2980 

2,200,000          34 

25 

12     " 

Pr.  2.... 

3 

1325 

900,000          93 

91 

24     " 

*  Splenectomy. 

fusion  in  13  instances.  The  return  of  symptoms  with  a  fall 
in  the  blood  count  was  regarded  as  indicating  the  onset  of 
relapse.    These  data  are  summarized  in  Table  VI. 

TABLE  VI 


Patient 

and 

number  of 

.\mou  t  of 
blood  given 

Duration  of 

symptoms  at  time 

of  remission 

Duration  of 
remission 

remissions 

Subse()uent 

admission 

B.  1 

4400 

10  mos. 

2  wks. 

0 

Pr.  1   ... 

2980 

12     " 

10  mos. 

0? 

1 

Bu.  1.... 

2300 

12    " 

6  wks. 

0 

3 

Bu.2 

2200 

18     " 

4  mos. 

1 

2 

Bu.  3.... 

1400 

24     " 

4  wks. 

1 

Bu.  4.... 

1500? 

2S     " 

4  wks. 

3 

0 

M.  1 

1500 

12     " 

41  mos. 

2 

0 

A.  1 

1450 

9     " 

2.\     " 

0 

Pr.  2.... 

1325 

24     " 

4       "    -f 

1 

G 

1160 

? 

20       ■'    -1- 

0 

H 

800 

0     " 

7      " 

0 

0 

C 

600 

3  vrs. 

5       " 

9 

0 

Bi 

550 

2  wks. 

8      " 

0 

0 

These  cases  do  not  indicate  that  transfusion  led  to  prolonga- 
tion of  the  remission.  In  only  three  instances  did  it  last  over 
si.x  months,  whereas  among  329  cases  collected  by  Cabot  "  there 
were  remissions  of  over  si.x  montbs  in  Ki.i.  .\o  relation  be- 
tween tbe  amount  of  blood  given  and  tho  duration  of  the  re- 
mission is  apparent. 

.1.  The  Ikirali-on  of  Life. — Tbirtecn  of  the  patients  receiv- 
ing transfusion  arc  now  dead,  four  are  alive,  while  the  remain- 
der could  not  be  traced.  The  total  individual  duration  of 
life  from  the  oiuset  of  symptoms  was  as  sliown  in  Table  VII. 

Although  this  series  i.s  too  small  to  serve  as  a  basis  for  grou|) 
percentages  it  is  clear  that  there  was  no  demonstrable  pro- 
longation of  life  in  the  cases  in  which  transfusion  was  em- 
ployed. Patients  treated  by  the  elder  general  methods  fre- 
quently live  four  years  or  longer.  Thus,  in  (547  cases  Cabot  " 
found  7!'  patients  who  lived  over  four  years.  Furthermore,  it 
is  noteworthy  in  this  series  that  the  patients  living  longe>t 
were  not  tlie  ones  in  whom  remission  followed  transfusion. 
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Four  patients  are  still  alive.     The  symptoms  have   been 
present  one,  two,  two,  and  four  years  respectively. 

TABLE  VII 


Patient 

Duration  of  life  from 

Remission  after 

onset  of  symptoma 

transfusion 

H 

4  vrs. 

None. 

W 

4     " 

None. 

H 

3A  " 

None. 

C 

3J  " 

Remission. 

0 

3\  " 

Remission. 

M 

2     " 

Remission. 

D 

li  " 

None. 

H 

U  " 

Remission. 

M 

li " 

Remission. 

B 

1   " 

Remission. 

M 

1   " 

None. 

M 

10  mos. 

None. 

H 

8    " 

None. 

6.  The  Effect  of  Transfusion  on  Symptoms. — An  analysis 
of  the  course  of  symptoms  shows  no  definite  variation  in  the 
groups  of  cases  treated  by  different  methods.    In  general,  with 


one,  death  from  pulmonary  embolus  occurred  19  days  after 
operation.  Si.\  of  the  remaining  patients  are  dead.  The  data 
in  these  ca.ses  are  summarized  in  Table  VIII. 

In  no  case  was  the  clinical  picture  essentially  altered,  and 
no  unusual  prolongation  of  life  occurred.  Thus  one  patient 
lived  two  and  a  half  years  after  splenectomy,  and  another 'is 
alive  after  one  and  a  half  years  but  very  ill  with  recurring 
femoral  phlebitis.  In  five  cases  transfusions  were  given  during 
the  period  immediately  following  splenectomy.  None  the  less 
in  the  four  cases  in  which  the  length  of  the  remission  could  be 
accurately  determined  symptoms  returned  after  periods  of 
three,  four,  four,  and  eight  months,  respectively.  In  one  case 
there  was  no  remission  but  progressive  failure,  in  another  post- 
operative death  occurred  from  pulmonary  embolus.  The  other 
two  patients  did  not  have  the  relapsing  type  of  the  disease. 
The  height  of  the  blood  count  cannot  be  regarded  as  remark- 
able, inasmuch  as  the  patients  were  tran.sfused  after  operation 
e.xcept  those  not  of  the  relapsing  type.  The.se  cases  fail  to  bear 
out  the  view  that  transfusions  are  "  held  "  better  after  splenec- 


TABLE  VIII 


a. 

"'■ 

W.. 

35 

P... 

62 

B... 

43 

A... 

38 

Bo. 

55 

S... 

25 

H.. 

67 

C. 

42 

1,700,000  3,600  27 

4,000,000  1,400  65 

3,100,000     60 

1,800,000  3,000  35 

2,800,000  5,300  93 

3,100,000  3,000  87 

2,9  0,000  10,400  58 


5  raos.    3,500,000       7,000 


3,500,000  10,400  70 

4,700,000  4,600  84 

0,000  6,000  72 

4,900,000  4,900 

3,900,000  6,800  100 

4,200,000  8,400  102 

2,100,000     31 


No  remission. 


2300 
5000 


19  mos. 
2i  yra. 
29  mos. 


5  mos. 
20  dys. 


Three  subsequent  remissions.     Death 
from  acute  dysentery. 


Death  in  coma. 

Death  in  coma  after  rapid  relapse. 


Prognessive  cord  changes.     Death  in 
coma  after  rapid  relapse. 


Patient  still  living. 


Death,  pulmonary  embolus. 


*  Direct  transfusior 

the  improvement  in  the  blood,  the  symptoms  referable  to  the 
anemia  itself  (dyspnoea,  palpitation,  dizziness,  and  weakness), 
and  the  gastro-intestinal  disturbances  were  alleviated  or  dis- 
appeared. Fever  regularly  tended  to  fall  and  was  rarely 
pre.sent  on  discharge  in  the  patients  who  did  well  otherwise. 
Absence  of  relief  of  the  central  nervous  system  symptoms  dur- 
ing the  remission  is  well  known.  It  was  striking  that  trans- 
fusion also  was  ineffective  in  removing  these  disturbances. 
The  disappointment  of  the  patients  was  uniform  in  this  re- 
gard, although  in  a  few  instances  there  was  perhaps  slight 
improvement. 

Splenectomy 
Although  splenectomy  for  pernicious  anemia  is  no  longer 
done  in  this  clinic,  it  seems  of  interest  to  report  the  late 
results.     The  operation  was  performed   in   8  instances.     In 


time  of  splenectomy 

tomy.  In  the  four  cases  in  which  4000,  5200,  2300  and  5000  cc. 
were  given,  the  blood  was  not  "  held  "  at  all  by  one  patient, 
and  in  the  others  symptoms  returned  after  three,  three  and 
four  months,  respectively.  All  these  patients  reacted  to  tran.s- 
fusion  in  essentially  the  same  manner  before  splenectomy  was 
done.  Three  patients  showed  marked  spinal  cord  symptoms. 
In  B.,  who  had  no  marked  anemia,  "  the  spinal  t^clerosis  pro- 
gressed rapidly,  although  the  blood  was  about  .stationary  until 
very  near  the  end."  In  P.  the  cord  changes  progressed  rapidly. 
Four  months  after  operation  he  was  unable  to  walk  without 
crutches.  Patient  S.  was  admitted  with  absent  knee-jerks, 
marked  ata.xia,  and  impaired  muscle  sense.  The  blood  count 
was  2,2G0,000,  3200,  with  43  per  cent  Hb.  After  two  months 
the  count  was  3,100,000,  3000,  with  87  per  cent  Hb.,  all  the 
symptoms  had  cleared  up,  there  were  no  paripsthesias,  and  the 
knee-jerks  were  obtained.     The  treatment  had  consisted  of 
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rest,  diet,  arsenic,  and  hydrochloric  acid.  Splenectomy  was 
then  performed.  This  patient's  blood  has  remained  fairly 
high  ever  since.    He  is  alive  after  one  and  a  half  years. 

In  summary,  these  cases  furnish  no  proof  that  life  was  pro- 
longed, that  remission  was  longer  and  more  marked,  that 
transfusions  were  better  "  held,"  or  that  there  was  any  special 
relief  of  symptoms  following  splenectomy. 

Elimixatiox  of  "  Focal  Infectioxs  '' 
Since  the  work  of  William  Hunter,  many  writers  have 
ascribed  the  picture  of  pernicious  anemia  to  local  "  foci  of 
infection."  This  doctrine  has  come  especially  to  the  front  in 
the  last  few  years  largely  owing  to  the  studies  of  Billings  " 
and  his  co-workers.  That  the  association  of  these  foci  with 
pernicious  anemia  is  a  causal  one  is  not,  however,  as  yet  proved. 
It  seems  that  one  should  be  very  cautious  in  assuming  an 
etiological  relationship  between  a  di.sease  picture  so  clear  cut 
and  running  such  a  typical  course  as  pernicious  anemia  and 
lesions  of  such  frequent  occurrence  as  periapical  abscesses, 
infected  tonsils,  and  other  local  "  foci  of  infection."  The 
anemias  knonni  to  be  due  to  infection  such  as  those  occurring 
in  septic  diseases  are  of  the  simple  secondary  type  and  clear 
up  when  the  primary  disease  heals  or  is  eliminated.  It  may 
be  that  less  definite  deleterious  effects  are  exercised  on  the 
course  of  the  disease  by  foci  of  infection  without  specific  causal 
relationship. 

In  12  cases  a  thorough  study  of  the  nose,  throat,  sinuses, 
teeth,  gastro-intestinal  tract,  and  lower  urinary  tract  was 
made  for  foci  of  infection  and,  when  found,  these  were  elimi- 
nated. All  these  patients  finally  received  clean  bills  of  health 
from  the  various  specialists.  Most  of  them  were  given  trans- 
fusions and  in  one  case  splenectomy  was  also  performed.  In 
none  was  there  any  feature  in  the  subsequent  course  to  dis- 
tinguish them  from  the  group  in  whicli  foci  were  not  found,  or 
if  found  were  not  treated,  either  as  to  total  duration  of  life 
or  extent  and  degree  of  remission. 

It  is  unlikely,  therefore,  that  such  foci  of  infection  are  the 
cause  of  pernicious  anemia,  although  it  seems  wise  to  treat 
them  for  their  own  sake  as  well  as  for  any  possible  general 
beneficial  effects  which  may  follow. 

Conclusions 

An  effort  has  been  made  to  analyze  the  results  of  treatment 
in  these  cases  from  a  purely  objective  point  of  view.    Ciiniial 


impressions  have  been  disregarded,  and  no  attempt  has  been 
made  to  promote  or  discredit  any  particular  therapeutic 
measure.  It  should  be  recognized  that  such  statistics  lead  to 
only  general  conclusions  which  allow  of  exceptions  in  indi- 
vidual cases.    The  results  may  be  summarized  as  follows : 

1.  Xo  definite  evidence  has  been  found  that  either  trans- 
fusion, splenectomy,  or  elimination  of  foci  of  infection  pro- 
longs the  life  of  patients  suffering  from  pernicious  anemia. 

i.  Transfusion  performed  at  a  time  when  the  patient  was 
not  refractory  brought  on  remission  in  about  half  the  cases, 
and  enabled  the  blood  count  to  be  raised  to  a  higher  level  than 
it  reaches  in  cases  not  so  treated. 

3.  Such  artificial  plethoras  did  not  increase  the  duration  of 
the  remission,  although  the  patients  usually  had  a  sense  of  well 
being  while  the  count  was  high. 

4.  At  other  times  the  same  patients  were  refractory  to  trans- 
fusion as  well  as  to  other  methods  of  treatment. 

5.  The  central  nervous  system  symptoms  were  as  little  bene- 
fited by  transfusion  and  splenectomy  as  by  other  methods  of 
therapy. 

6.  Transfusions  of  blood  were  not  "  held  "  better  after 
splenectomy  than  before. 

REFERENCES 

1.  Ottenberg,  R.,  and  Libruan,  E.:  Amer.  Jour.  Med.  Sc.  1915, 
CL,  36. 

2.  Archibald,  Alexander:    St.  Paul  Med.  Jour.,  1917,  XIX,  43. 

3.  Larrabee,  Ralph  C:  Boston  Med.  and  Surg.  Jour.,  1917, 
CLXXVI,  553. 

4.  Barker,  L.  F.,  and  Sprunt,  T.  P.:  Bull,  of  The  Johns  Hopkins 
Hosp.,  1917,  XXVIII,  355. 

5.  Meleney,  Henry  E.,  Stearns,  Wilbur  \V.,  Fortuine,  Stanley  T., 
Ferry,  Roland  M.:    Amer.  Jour.  Med.  Sc,  1917,  CLIV,  733. 

6.  Lee,  Roger  I.,  Vincent,  Beth,  and  Robertson,  Oswald  H.: 
Jour.  A.  M.  A.,  1915,  CXV,  216. 

7.  Krumbhaar  Edward  B.:    Jour.  A.  M.  A.,  191G,  CXVII.  723. 

8.  Minot,  G.  R.,  and  Lee,  R.  I.:  Boston  Med.  and  Surs.  Jour., 
1917,  CLXXVI  I,  761. 

9.  Giffin,  H.  Z.:    Jour.  A.  M.  A.,  1917,  CXVIII,  429. 

10.  Lee,  Roger  I.,  Minot,  Geo.  R.,  and  Vincent,  Beth:  Jour. 
A.  M.  A..  1916,  CXVII,  719. 

11.  McClure.  R.  D.,  and  Dunn,  G.  R.:  Bull.  Johns  Hopkins  Hosp., 
1917,  XXVIII,  99. 

12.  Sydenstricker,  V.  P.  W.,  Mason,  V.  R.,  and  Rivers,  T.  M.: 
Jour.  A.  M.  A.,  1917,  CXVIII,  1677. 

13.  Cabot,  R.  C,  in  Osier  &  McCrae's  Modern  Medicine,  1915,  IV, 
p.  619. 

14.  Billings.  Frank:    Focal  Infection.    Appleton.  1916. 


TOBACCO  8M0KE  AND  PULMONARY  TUBERCULOSIS 


J'>v  .\lli:n  K.  Khaisk 


This  study  '  may  strike  many  as  having  turned  out  "  against 
the  rule."  But  to  some  of  us  its  results  are  not  unexpected. 
Major  Webb   finds,   in   effect,   that   comparatively    few   non- 


*  Elaboration  of  remarks  made  in  a  discussion  of  a  paper,  "  The 
Effect  of  the  Inhalation  of  Cigarette  Smoke  on  the  Lungs.  A  Clini- 
cal Study,"  read  by  Major  Gerald  B.  Webb  before  the  Laennec 
Society  of  The  Johns  Hopkins  Hospital,  February  25,  1918. 


smokers  (only  21  per  cent)  have  rondii,  while  nu)st  smokers 
do  exhibit  these  signs  of  chronic  bronchial  irritation,  and 
cigarette  smoke  inhalers  almost  invariably  show  them  (S;5  per 
cent).  He  finds  further  that  of  a  comparatively  large  body  of 
young  men  (over  3000),  the  proportion  that  was  discharged 
from  active  army  .«crvicc  because  of  active  tuberculosis  was  no 
higher  among  the  smokers,  the  men  who  had  ronchi,  than 
Minoiig  the  non-smokers  with  relatively  "  quiet  "  chests. 
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Eonchi  are  indications  of  bronchial  irritation  and  a  conse- 
quent inflammation ;  and  it  might  have  been  predicted  that 
individuals  who  are  habitually  subjecting  their  respiratory 
tract  to  the  far-from-soothing  influence  of  cigarette  smoke 
would  be  more  likely  to  exhibit  its  effects,  that  is,  inflamma- 
tion, than  those  whose  gaseous  intake  is  confined  to  the  more  or 
less  undefiled  atmospheric  air  of  town  and  country.  This  side 
of  Major  Webb's  study  represents,  therefore,  no  startling  dis- 
covery. But  its  other  result — that  the  "  ronchous  "  smokers 
acquaintance  with  the  tubercle  bacillus  is  just  as  favorable  and 
just  as  well  guarded  as  that  of  his  non-smoking  neighbor — 
embodies  certain  implications  that  run  so  counter  to  what  we 
have  been  taught  and  what  we  have  comfortably  believed,  that 
it  perhaps  deserves  a  little  more  than  a  word  of  notice. 

We  were  once  told  that  in  our  struggle  against  the  tubercle 
bacillus  it  was  of  great  importance  that  we  avoid  anything 
that  would  bring  about  irritation  of  the  respiratory  tract.  1 
believe  that  much  of  the  antituberculosis  propaganda  still 
recites  that  inflamed  conditions  of  the  nose,  throat,  larynx 
and  bronchi  lay  us  more  open  to  tuberculous  infection.  The 
old  admonitions  had  it  that  the  inflammations  brought  about 
by  the  common  cold,  catarrh,  tobacco,  etc.,  left  us  in  a  "  run 
down"  condition  and  therefore  comparatively  defenseless 
against  bacillary  invasion.  The  idea  undoubtedly  had  its 
birth  in  the  long-noted  and  indisputable  fact  that  the  common 
cold  and  other  catarrhal  conditions  were  frequently  followed 
by  outbreaks  of  pulmonary  tuberculosis.  Therefore,  the  local 
inflammation  was  favorable  and  nourishing  soil  for  the  im- 
plantation of  tubercle  bacilli  and  a  host  of  other  microorgan- 
isms. This  was  a  very  natural  presumption.  For  an  inflamed 
tissue  is  a  diseased  tissue  and  without  examining  the  matter 
more  closely  it  seems  reasonable  to  presuppose  that  a  diseased 
tissue  is  more  open  to  infection — to  bacterial  implantation 
and  invasion — than  a  healthy  tissue. 

But  let  us  analyze  these  matters  further.  In  another  place 
I '  have  already  pointed  out  that  it  is  at  least  debatable  whether 
inflammation  leads  to  increased  susceptibility  to  bacterial 
infection.  Clinical  data  at  once  belie  this  assumption.  If  the 
proposition  is  maintained,  then  I  would  at  once  ask  questions 
something  as  follows:  Why  are  chronic  leg  ulcers  so  uncom- 
monly the  seat  of  acute  bacterial  infection  ?  Why  is  erysipelas 
more  often  seen  to  arise  in  the  healthy  non-inflamed  skin  or 
in  the  clean,  operative  wound  than  in  the  epithelioma  ulcer 
or  in  the  open  patch  of  lupus  where  we  should  look  for  it  ? 
Why  is  a  story  of  frank,  acute  bronchitis  ushering  in  acute 
lobar  pneumonia  unusual  ? 

In  this  connection  too  I  have  elsewhere  called  attention  to 
what  Opie"  has  to  say  on  the  function  of  inflammation. 
"  Views  concerning  the  nature  of  inflammation,"  he  writes, 
"  are  widely  diverse,  but  all  are  agreed  that  inflammation 
accomplishes  the  destruction  and  solution  of  a  variety  of 
substances,  and  notably  those  proteins  which  form  the  bodies 
of  parasitic  invaders."  In  the  same  lecture  Opie  cites  experi- 
mental evidence  as  follows ;  "  Pawlowsky  has  demonstrated 
the  presence  of  staphylococci  in  the  blood  and  organs  of 
guinea-pigs  from  24  to  48  hours  after  inoculation  of  the  knee- 


joint,  but  has  been  able  to  show  that  dissemination  is  inhibited 
or  wholly  prevented  if,  before  inoculation,  acute  inflammation 
of  the  joint  has  been  produced  by  the  injection  of  some  sterile 
irritant,  such  as  turpentine,  alcohol  or  solution  of  quinine." 
And  again,  "  Issayeff  ....  showed  that  the  peritonitis  in- 
duced by  a  variety  of  sterile  irritants,  such  as  a  foreign  blood 
serum,  bouillon,  or  normal  salt  solution,  temporarily  increases 
resistance  to  subsequent  intraperitoneal  inoculation  of 
bacteria." 

Xow  what  does  all  this  mean  ?  It  must  at  least  suggest  that 
inflammation  is  the  visil)le  expression  of  an  animal  organism's 
capacity  to  react  to  irritation  (whether  the  irritation  be  me- 
chanical, chemical  or  thermal ;  whether  it  be  set  up  by  organ- 
ized or  unorganized  material,  by  inert  or  living  substances,  by 
grains  of  sand  or  bacterial  parasites),  and  that  this  reacting 
capacity  is  a  true  resisting  function  of  tissues.  It  is  an  effort 
on  the  part  of  tissue  to  defend  itself,  to  limit  the  assault  of 
the  invader,  to  wall  off  the  offending  irritant.  If  this  be  true — 
and  to  me  it  hardly  admits  of  any  doubt — we  must  give  up  our 
ideas  that  inflamed  tissues  are  especially  favorable  soil  for 
bacterial  invasion.  They  are  the  very  reverse :  they  are  points 
of  unusual  resistance. 

It  would  be  perfectly  useless  to  speculate  as  to  what  element 
in  the  inflammatory  process  brings  into  the  struggle  the  re- 
sisting units  or  substances — as  to  whether  the  serum,  or  the 
leucocytes,  or  the  new  proliferatipn  of  fixed  cells  renders  the 
invaders  impotent.  That  is  material  for  studies  of  another 
nature.  The  point  I  want  to  make  here  is  that  the  animal  body 
interposes  a  something,  a  barrier,  if  you  will,  between  itself 
and  parasites  that  are  trying  to  gain  a  foothold ;  and  that  the 
subsequent  fate  of  the  animal  will  depend  largely  on  the  com- 
petence and  integrity  of  this  barrier.  In  what  this  competence 
consists  is  another  matter  that  is  not  at  present  germane. 

It  is  because  of  considerations  like  these  that  some  of  lis 
have  begun  to  doubt  the  soundness  of  the  view  that  looks  upon 
an  inflamed  spot  as  a  locus  minoris  resistentice  for  infection 
by  microorganisms.  But  what  we  haVe  to  say  applies  only  to 
the  incident  of  becoming  infected,  not  to  what  may  or  may  not 
happen  to  a  focus  of  infection  that  is  already  established. 

It  seems  to  me  that  it  is  not  suflBciently  well  recognized,  or, 
at  least,  not  emphasized  enough,  that  the  factors  that  favor 
or  prevent  the  implantation  of  an  infection  need  not  be  at  all 
similar  to  those  that  favor  or  prevent  the  spread  of  an  infection, 
once  it  has  taken  place.  This  point  is  beautifully  illustrated 
in  an  infection  that  tends  to  focalize  like  tuberculosis.  In 
general,  we  can  say  that  relative  stasis  is  favorable  to  infection, 
but  less  likely  to  promote  the  spread  of  tubercle,  while  relative 
movement  is  likely  to  prevent  localization  of  bacilli,  but  more 
prone  to  spread  tubercle  once  the  bacilli  have  focalized ;  that  is, 
other  factors  like  the  numbers  of  bacilli  and  the  character  of 
the  respective  tubercles  being  equal.  We  find,  therefore,  that 
infection  of  the  lung  with  tubercle  bacilli  is  much  more  com- 
mon at  the  apex  where  movement  (of  lung,  of  air  current  and 
of  lymphatic  flow)  is  relatively  small,  than  lower  down  and 
towards  the  front  where  movements  are  comparatively  great. 
It  is  the  rule  for  first  infections  to  occur  toward  the  tops  and 
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posterior  surfaces  where  movemeuts  are  relatively  restricted 
by  less  yielding  structures,  as  compared  with  the  more  expan- 
sile front  and  bottom  of  the  thoracic  cage.  Similarly,  pleural 
adhesions  arc  in  general  much  more  abundant  and  of  much 
greater  extent  above  and  in  back  than  in  front  and  below  :  and 
when  they  do  occur  in  front  and  below  they  are  likely  to  lie 
attached  to  the  ribs  which  are  more  fixed  than  the  intercostal 
spaces. 

Now,  though  first  infection  prefers  the  top  and  back  of  the 
lung,  the  tubercle  that  results  therefrom  is  much  more  likely 
to  reach  quiescence  and  arrest  than  if  infection  takes  place  in 
the  more  movable  parts  of  the  lung.  Even  when  tubercle 
formation  has  l)econie  extensive  we  Ijecome  much  more  con- 
cerned about  the  formation  of  what  we  might  call  mid- 
pulmonary  disease  than  about  the  same  amount  of  apical  dis- 
ease. Clinical  experience  has  taught  us  that  in  the  former 
case  we  are  dealing  with  a  more  serious  condition  than  in  the 
latter ;  and  one  of  the  reasons  for  this  is  that,  as  compared  with 
relative  inactivity,  movement  favors  the  mobilization  and 
spread  of  focal  products. 

I  have  touched  on  this  matter  of  the  effects  of  movement 
and  inactivity  on  two  contrasting  and  different  phases  of 
tuberculosis,  namely,  infection  and  metastasis,  because  I  want 
to  protest  against  the  confusion  that  usually  involves  any  dis- 
cussion of  tuberculosis,  when,  as  generally  happens,  it  i-^ 
assumed  that  what  holds  good  in  reference  to  the  taking  place 
of  infection  also  holds  as  concerns  its  further  development  and 
spread,  and  when,  as  so  often  happens,  the  factors  that  govern 
therapy  are  mixed  up  or  made  identical  with  those  that  relate 
to  prophylaxis.  And  T  am  further  desirous  of  pointing  out 
how  inflammation  can  have  two  very  different  effects,  depend- 
ing on  whether  it  is  concerned  with  implantation  of  bacilli 
or  an  action  on  a  focus  already  present. 

As  regards  im])lantation,  my  argument  has  already  laid  it 
down  that  microorganisms  that  are  brought  to  a  tissue  that  is 
already  inflamed  fall  on  relatively  resistant  soil.  But  as  re- 
gards the  further  development  and  spread  of  an  already  estab- 
lished focus,  inflammation  can  exert  an  effect  that  may  not 
be  so  favorable.  Tubercle  anywhere  in  the  body  is  benign  or 
innocuous  just  so  long  as  its  investing  envelope  is  of  such  a 
nature  that  it  is  so  impervious  to  the  circulation  of  tissue 
juices  that  goes  on  between  it  and  the  host  that  the  maximum 
amount  of  material  absorbed  is  not  enough  to  produce  symp- 
toms of  intoxication  in  the  host  and  the  nuiximum  of  the 
kinetic  energy  of  the  circulation  is  not  sufficient  to  mobilize 
bacilli  and  spread  them.  As  sclerosis  of  tubercle  proceeds,  the 
interior  of  the  formation  becomes  more  and  more  shut  off 
from  the  surrounding  tissues.  Xow,  anything  that  can  bring 
about  a  better  circulation  around  this  avascular  struclure. 
anything  that  will  promote  an  enhancet!  give  and  take  between 
it  and  the  surrounding  tissue,  will  tend  to  ''  unlock  ''  or  "  open 
uji  "  this  walled-in  structure.  Among  other  things  this  is 
exactly  what  inflammation — hyperaMuia,  congestion,  etc. — can 
do  and  frequently  does  do.  .\nd  when  it  does  this  then  inflam- 
mation becomes  a  contributory  and  inciting  factor  to  the 
development  of  tuberculosis:  not,  remember,  to  infection  with 


tubercle,  but  to  the  spread  of  tubercle,  or  the  development  of 
tuberculosis.  Here  then  we  can  look  upon  inflammation  as 
we  viewed  movement — as  capable  of  exerting  two  very  different 
and  antithetical  effects,  depending  on  whether  we  are  con- 
sidering either  of  two  very  different  phases  of  what  in  the  large 
is  one  problem. 

Let  us  now  come  back  to  ^Major  Webb's  paper  and  the 
immediate  questions  that  its  subject  matter  raises.  !Major 
Webb  fuids  that  men  with  bronchi  in  a  state  of  chronic  inflam- 
mation do  not  develop  the  disease  tuberculosis  in  larger  pro- 
portions than  men  with  what  might  be  called  more  normal 
bronchi.  The  older  view  was  that  inflammations  of  the  respira- 
tory tract  do.predispose  to  tuberculosis,  and  I  believe  that  many 
assumed  that  this  predisposition  was  a  predisposition  to  in- 
fection. To-day,  with  our  newer  knowledge  of  the  relative 
incidence  of  infection  and  morbidity,  few  of  us,  even  without 
going  into  the  matter  further,  would  believe  that,  if  men  with 
inflamed  throats  and  bronchi  fell  ill  with  tuberculosis,  this 
disease  was  the  result  of  recent  infection.  We  should  be  more 
inclined  to  believe  that  the  disease  represented  the  awakening 
of  old  quie.scent  tubercle,  planted  perhaps  years  before.  There- 
fore, on  this  basis  alone,  we  should  say  that  irritation  of  the 
upper  respiratory  tract  in  an  adult  played  no  part  in  infection. 
But  we  have  in  addition  pointed  out  that  inflammation,  if  it 
does  anything,  probably  resists  a  fresh  infection. 

Now,  if  it  were  granted  that  inflammation  does  not  lay  a 
tissue  more  open  to  infection,  but  that  on  the  contrary  it 
probably  plays  a  part  in  resisting  bacterial  invasion,  it  still 
remains  for  us  to  consider  what  effect  constant  irritation, 
brought  about  perhaps  by  some  such  stimulus  as  tobacco  smoke, 
might  have  on  foci  of  tubercle  that  exist  in  tissue.  This  set 
of  circumstances  would  no  doubt  represent  what  more  likely 
occurs  under  natural  conditions :  that  is,  some  tubercle  is 
already  present  in  the  lungs  of  individuals  who  take  up  the 
smoking  and  inhaling  habit,  and  it  is  this  tubercle  that  later 
blazes  out  into  clinical  disease,  and  again,  therefore,  it  is  this 
tubercle  on  which  the  inhaled  cigarette  smoke  exerts  an  effect. 

It  will  immediately  occur  to  every  one  that  if  nearly  every- 
body has  quiescent  tubercle  and  if  inflammation  can  exert  an 
awakening  influence  on  such  dormant  tubercle  and  if  fre- 
quently the  ultimate  result  of  the  iiiliiilatiim  of  cigarette 
smoke  is  a  chronic  bronchial  inflannnation.  then  why  do  not 
more  cigarette  inhalers  develop  tuberculosis?  The  answer  is, 
that  the  factors  are  not  so  simple  as  this  qualitative  statement 
of  the  problem.  To  go  a  little  further  we  nnist  deal  with  the 
quantitative  phases  of  the  situation. 

It  is  not  to  be  doubted  that  while  just  enough  and  perhajis 
too  much  inflammation  is  bad  for  a  tubercle,  a  little  bit  of 
inflammation  either  exerts  no  deleterious  effect  on  it,  or  may, 
indeed,  be  good  for  it.  We  see  this  exquisitely  exemplified  in 
studying  the  influence  of  tuberculin  on  foral  tubercle.  All  of 
you  are  aware  that  if  sufficient  tuberculin  gets  to  a  I'liiiis  of 
tubercle  it  will  cause  the  lattor  to  react  with  inflammation. 
If  now  the  focus  is  not  too  large,  is  not  too  much  of  the  nature 
of  a  diffuse  jirocess  and  is  well  enough  invested  to  begin  with, 
and  if  the  inflammation  is  not  too  intense,  we  may  observe  (at 
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least,  experimeutally)  the  most  amazing  results  to  follow  tiif 
focal  reaction,  that  is,  inflammation.  In  a  short  time  such  a 
focus  that  may  have  persisted  for  weeks  and  mouths  may  dis- 
appear like  snow  before  the  summer  sun,  while  non-reacted, 
non-inflamed  foci  in  control  animals  go  on  to  necrosis  and  dis- 
semination. But  too  violent  au  inflammation  in  too  acute  a 
patch  of  tubercle  can  cause  irreparable  damage  from  the  tissue 
death  and  spread  of  the  process  that  it  can  bring  about. 

In  the  tobacco  smoke  inhaler  we  have  a  comparatively  mild 
irritation,  repeated  often  over  a  long  period.  What  results  is 
likely  to  be  a  chronic  inflammation  of  a  low  grade.  Everything 
else  being  equal,  its  net  effects  on  tubercle  that  is  otherwise 
being  well  taken  care  of  should  be  mildly  "  stimulating  "  and 
tending  to  repair ;  not  violently  upsetting,  as  might  occur  from 
a  lobar  pneumonia  in  the  area  surrounding  the  tubercle.  We 
should  expect,  therefore,  that  a  number  of  divergent  and  per- 
haps opposing  factors  would  balance  one  another,  and  that,  as 


compared  with  one  thousand  non-smokers,  a  thousand  smokers 
would  reach  equilibrium. 

What  I  have  said  applies  only  to  the.  local  irritating  effect 
of  tobacco  smoke.  This  effect  is  to  be  kept  altogether  disso- 
ciated from  any  discussion  of  the  constitutional  effects  of  to- 
bacco. Constitutional  effects,  such  as  the  influence  of  tobacco 
on  digestion,  on  the  nervous  system,  on  the  vascular  system,  en 
the  psyche,  undoubtedly  come  into  play  and  would  have  to  be 
reckoned  with  in  any  broader  discussion  of  the  influence  of  the 
use  of  tobacco  on  the  development  of  tuberculosis  in  general. 
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MEMORIAL   SERVICES   IN    HONOR  OF  FRANKLIN   PAINE   MALL, 
PROFESSOR  OF  ANATOMY,  JOHNS  HOPKINS  UNIVERSITY, 

189:^  TO  1917 


A  memorial  meeting  in  honor  of  Dr.  ilall  was  held  on  Sun- 
day, February  3,  1918,  at  i  p.  m.,  in  the  hall  of  the  Civil 
Engineering  Building  at  Homewood.  Addresses  were  made 
by  President  Frank  Johnson  Goodnow,  of  the  University; 
President  Eobert  S.  Woodward,  of  the  Carnegie  Institution : 
Dr.  William  H.  Welch,  director  of  the  School  of  Hygiene  and 
Public  Health  of  the  University;  Dr.  Lewellys  Franklin 
Barker,  professor  of  Clinical  Medicine  in  the  University;  Dr. 
Simon  Flexner,  director  of  the  Eockefeller  Institute  and 
Dr.  Florence  Rena  Sabin,  professor  of  Histology  in  the 
University. 

President  Frank  Johnson  Goodnow. — We  are  assembled 
here  to-day  to  honor  the  memory  of  our  lamented  colleague 
and  friend,  Dr.  Mall.  Dr.  Mall  had  been  up  to  the  time  of  his 
death  continuously  and  uninterruptedly  as.sociated  with  the 
medical  school  from  the  time  of  its  opening.  He  was  one  of 
the  group  who  a  quarter  of  a  century  ago  inaugurated  a  new 
venture  in  medical  in.struction  in  this  country.  The  purposes 
which  were  then  outlined,  the  ideas  which  were  then  enter- 
tained, the  methods  which  were  then  adopted  had  subsequently 
a  widespread  influence  throughout  the  land.  It  is  somewhat 
difficult  for  us,  separated  as  we  are  by  .so  long  a  period  from 
the  original  time  of  their  formulation  and  accustomed  as  we 
are  to  the  changes  which  they  caused,  to  appreciate  how  novel 
and  how  important  was  the  work  then  undertaken. 

For  the  success  attendant  upon  the  medical  .school.  Dr.  ilall 
was  in  no  small  measure  responsible.  A  brilliant  and  tireless 
investigator,  be  made  invaluable  contributions  to  the  science  to 
which  he  devoted  him.self  and  won  prestige  for  the  institution 
with  which  he  was  connected.  A  wise  and  sane  counselor,  he 
exercised  a  potent  and  salutary  influence  over  the  policy  of  the 
medical  faculty.  A  kindly  and  courteous  gentleman,  he  greatly 
endeared  himself  to  his  cojleasjues  and  as.^ociates. 


Passing  away  in  the  prime  of  life  and  at  the  height  of  his 
powers  he  leaves  in  the  world  of  science  a  gap  which  it  will  be 
difficult  to  fill,  and  among  his  friends  a  sense  of  loss  which  it  is 
impossible  to  overcome. 

We  have,  however,  the  satisfaction  of  knowing  that  the 
university,  of  which  he  was  a  member,  is  better  and  finer  for 
what  he  was  and  did.  His  life  and  work  will  long  continue  to 
be  an  inspiration  to  the  colleagues  he  has  left  behind  and  to  the 
students  whom  he  taught. 

President  R.  S.  Woodward,  Carnegie  Institution,  Washing- 
ton, D.  C. — My  acquaintance  with  Professor  Franklin  Paine 
Mall  began  about  20  years  ago.  We  had  met  casually  at 
that  national  center  of  biological  interest.  Woods  Hole,  and 
elsewhere,  at  frequent  intervals  diiring  the  decade  and  a 
half  which  preceded  the  more  intimate  association  which 
began  in  1913  and  continued  with  increasing  intimacy  and 
attraction  until  the  time  nf  his  deatli.  During  the  year 
1912,  and  especially  near  the  end  thereof,  a  number  of  con- 
ferences were  held  with  him  looking  to  the  establishment  on 
a  permanent  basis,  under  the  auspices  of  the  Carnegie  Insti- 
tution of  Washington,  of  the  researches  in  embryology  to 
which  he  had  long  given  attention.  The  conferences  re- 
ferred to  and  the  more  intimate  relations  which  followed  in 
the  succeeding  years  brought  about  a  degree  of  contact  and 
sympathy  which  enabled  us  to  understand  one  another  to  a 
degree  rarely  attainable.  This  experience  has  been  especially 
interesting  and  instructive  to  me,  and  there  appear  to  be  the 
best  of  reasons  to  assume  that  it  was  similarly  interesting  and 
instructive  to  him.  From  its  inception  Professor  Mall  applied 
his  unusual  capacity  for  interpretation  of  the  minds  of  men  to 
me,  and  he  appeared  to  be  equally  con.scious  of  the  fact  that  I 
endenvored  also  to  make  a  special  study  of  liini  and  his  char- 
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acteristics.  I  am  uot  aware  that  he  made  any  record  of  his 
observations  upon  me ;  there  was  no  occasion  for  him  to  do  so ; 
but  the  untimely  termination  of  his  terrestrial  career  and  the 
present  memorial  occasion  seem  to  render  it  permissible  to 
make  acknowledgment  of,  and  to  record  here,  the  impressions 
he  produced  upon  me. 

Since  my  association  with  Professor  Mall  had  much  to  do 
with  purely  business  affairs,  in  the  development  of  his  depart- 
ment of  research,  it  is  not  improper  to  speak  of  his  business 
abilities,  although  the  world  at  large  would  probably  not 
credit  him  with  the  possession  of  noteworthy  capacity  for 
fiscal  affairs.  There  is,  indeed,  still,  even  in  the  twentieth 
century,  a  widely  spread  belief  that  men  who  are  devoted  to 
the  pursuit  of  science,  or  to  activities  whose  results  are  not 
measured  in  dollars  and  cents,  are  conspicuously  lacking  in 
business  capacity.  But  this  is  a  fallacy  tvhich  will  disap- 
pear under  a  closer  study  of  the  fundamentals  essential  in  the 
effective  conduct  of  affairs.  It  is  commonly  held,  particularly 
in  government  circles,  that  those  only  possess  executive  ability 
who  are  trying  to  exercise  it.  Thus  it  is  possible  for  one  who 
has  few  qualifications  essential  to  effective  conduct  of  affairs 
to  derive  credit  for  remarkable  capacity  in  such  work,  especi- 
ally if  he  be  able  to  depend  upon  subordinates  to  prevent  him 
from  going  wrong.  On  the  other  hand,  it  is  often  said  that 
executive  ability  consists  in  doing  well  what  ought  not  to  be 
done.  But  it  would  be  wiser  to  say  that  executive  ability  con- 
sists in  doing  well  and  without  ostentation  anything  that  is 
worth  doing.  In  this  better  sense  of  the  phrase  Professor 
Mall  excelled.  He  possessed  uncommonly  clear  vision.  Ho 
held  adequately  considered  theories  of  procedure,  and  he  en- 
tertained a  rational  perspective  of  the  relative  importance 
of  the  factors  involved  in  any  case.  He  possessed  all  the  ele- 
ments, therefore,  of  superior  capacity  for  the  ordinary  affairs 
of  life,  although  he  was  never  called  upon  to  concentrate  his 
attention  exclusively  on  them. 

His  life  was  given  rather  to  research,  and  his  theory  and 
practice  therein  are  deservedly  worthy  of  special  attention. 
He  held  very  distinct  views  on  this  subject.  He  understood 
.  very  clearly  that  progress,  resulting  from  research,  does  not 
consist  simply  in  innovation,  much  less  in  eccentricity.  He 
understood,  likewise,  that  progress  does  not  consist  in  the 
mere  accumulation  of  facts  in  accordance  with  well-known 
methods.  He  had  no  fear  of  breaking  with  precedent.  His 
criticisms  were  sometimes  mistaken  for  iconoclasm ;  but  while 
they  were  often  destructive,  they  were  also,  in  general,  highly 
constructive.  He  was  exceedingly  fertile  in  suggesting  better 
ways  of  doing  things  even  in  matters  which  lay  outside  his 
special  interests.  Whatever  entered  his  mind  was  visualized 
in  a  variety  of  aspects.  He  was  surprisingly  quick  in  sepa- 
rating the  essentials  from  tlie  unessentials  of  any  question 
presented  to  him. 

Of  his  work  in  science,  I  am  not  qualified  to  speak  except 
in  general  terms.  He  was  a  specialist  in  certain  branches  of 
biology,  and  in  these  he  developed  processes  peculiarly  his  own. 
But  in  their  general  aspects  his  methods  are  the  well  known 


methods  of  science,  and  one  does  not  need  to  know  much  of  his 
technique  to  discover  the  reasons  for  his  remarkable  capacity 
for  productive  work.  His  sincerity,  his  industry,  and  his 
comprehensive  knowledge  of  his  work  carried  with  them  con- 
viction and  confidence.  He  entertained  always  a  clearly  defi- 
nite plan  for  any  piece  of  work,  having  set  items  in  his  program 
for  every  step  from  the  initial  observations,  investigations  or 
data,  to  the  final  publication  of  the  results  and  the  distribution 
of  them  to  experts  who  might  be  expected  to  appreciate  and 
hence  to  make  effective  use  of  them.  He  understood  uncom- 
monly well  the  value  of  system ;  but  he  never  permitted  the 
mere  machinery  of  research  to  absorb  his  attention  or  to  deflect 
him  from  his  principal  objects.  He  made  extensive  use,  for 
example,  of  card  catalogues  and  bibliographies  but  always  as 
means  to  rather  than  as  ends  in  his  investigations. 

Professor  Mall  possessed  certain  notable  characteristics 
which  were  manifested  in  striking  fashion  often  m  confer- 
ences with  him  concerning  subjects  of  special  mutual  interest. 
He  was  a  man  of  few  words,  he  was  never  prolix  in  argument, 
and  he  knew  well  when  a  conference  was  finished.  He  was 
able  always  to  concentrate  attention  on  the  salient  features  of 
a  subject  under  discussion.  He  was  extremely  reasonable  with 
respect  to  matters  of  controversy  and  this  made  it  a  source 
of  pleasure  to  confer  with  him  even  when  differences  not 
easily  dissipated  arose;  for  his  manifest  desire  to  have  the 
adjustment  of  every  question  depend  on  its  merits  was  always 
an  assurance  that  the  right  conclusion  would  be  ultimately 
reached. 

Summarily  characterized,  Professor  Mall  was  an  ideally 
typical  man  of  science.  He  tried  to  visualize  the  universe  as 
it  is;  or,  in  more  common  parlance,  he  looked  at,  and  sought 
always  to  see,  things  as  they  are.  His  perception  of  reality 
and  his  conformity  to  it  were  noteworthy  in  all  his  activities. 
He  was  able  to  see  much  more  clearly  than  most  of  us  that 
limitations  exist  on  every  hand.  Men  of  science,  generally,  and 
mathematicians  even,  are  not  infrequently  found  to  entertain 
an  inadequate  respect  for  the  rules  of  elementary  arithmetic; 
but  this  is  a  defect  of  the  human  race  rather  than  of  any  class 
of  men,  as  is  well  demonstrated  by  tlie  fact  that  professional 
financiers  sliow  least  respect  for  those  rules.  But  in  an  age 
when  many  good  men  have  lost  their  heads,  temporarily,  at 
least,  in  respect  to  the  possibilities  of  the  ways  and  means 
available  for  promoting  research  and  discovery,  the  equilibrium 
of  Professor  ]\Iall  remained  undisturbed.  His  foresight  was 
singularly  free  from  the  fogs  and  the  illusions  wliich  often 
diminish  the  eflfieiency  of  enthusiastic  investigators.  He  knew 
well  how  to  count  the  immediate  costs  as  well  as  to  estimate  the 
ultimate  consequences  of  the  researches  to  which  he  was 
devoted. 

Quite  naturally  and  gracefully  the  mental  (|ualities  already 
alluded  to  were  supplemented  by  correspondingly  high  moral 
qualities.  The  two  kinds  of  qualities  were,  indeed,  inseparable 
in  him.  They  were  neither  stored  in  separate  compartments 
nor  restricted  in  use  to  separate  days  or  occasions ;  the  entire 
man  was  always  visible  and  available  in  his  presence.  Where 
he  stood,  or  what  he  thought  with  respect  to  any  question  to 


May,  1918] 


JOHNS   HOPKINS  HOSPITAL   BULLETIN 


111 


which  he  gave  attention  was  never  a  matter  of  doubt.  He 
faced  his  colleagues  with  the  same  frankness  and  the  same 
truthfulness  with  which  he  approached  the  problems  presented 
by  his  favorite  science.  It  is  in  this  rare  combination  of 
mental  and  moral  traits  that  we  find  the  foamdations  at  once 
for  his  signal  success  as  an  investigator  and  for  the  affectionate 
and  abiding  regard  he  won  from  all  those  who  had  the  good 
fortune  to  share  in  his  more  intimate  friendships. 

Dr.  William  H.  Welch  (Abstract).'— Dr.  Welch  outlined 
briefly  Dr.  Mall's  medical  training  and  the  steps  which  led 
him  to  the  laboratories  of  His  and  Ludwig  in  Leipzig,  where 
he  and  Dr.  Welch  first  met  in  the  winter  of  1884-85.  Speaking 
of  the  great  influence  which  these  two  men  had  upon  his  scien- 
tific development,  Dr.  Welch  said : 

Ludwig's  was,  I  believe,  the  stronger  and  more  personal  one; 
that  of  His  was  more  in  methods  and  the  specialized  problems  ot 
embryology.  I  had  worked  in  Ludwig's  laboratory  10  years  before 
and  he  often  spoke  to  me  rather  freely.  I  doubt  if  he  ever  had  a 
student  to  whom  he  was  more  attached,  or  who  had  made  a  more 
profound  impression  upon  him  that  Mall.  He  more  than  once 
spoke  to  me  of  Mall's  remarkable  intellectual  qualities. 

At  that  time  Dr.  Welch  had  already  been  called  to  The 
Johns  Hopkins  University,  and  upon  his  return  to  America 
he  received  a  letter  from  Dr.  Mall  expressing  a  desire  to  come 
here  and  work.  In  consequence  he  came  to  Baltimore  in 
188C  as  fellow  in  pathology. 

Wliile  in  the  pathological  laboratory  he  was,  as  you  may  imagine, 
an  independent  worker;  it  was  a  delight  to  have  him  there.  He 
assisted  in  the  course  in  bacteriology,  and  his  methods  then  had 
the  same  originality  that  has  always  characterized  them.  He 
was  interested  in  connective  tissue  and  discovered  that  certain 
varieties  of  bacteria  had  the  power  of  digesting  certain  kinds  of 
connective  tissue. 

At  the  end  of  three  years  he  went  with  Professor  Stanley 
Hall  to  Clark  University,  and  later  to  the  University  of  Chi- 
cago. He  had  made  the  acquaintance  of  President  Harper 
while  in  Leipzig,  and  the  two  were  close  personal  friends.  It 
was  with  some  misgivings,  therefore,  that  Dr.  Welch,  at 
the  request  of  The  Johns  Hopkins  University,  set  about  to 
induce  Dr.  Mall  to  return  to  Baltimore  at  the  opening  of  the 
medical  school  in  1893.  The  plan  of  the  school,  however, 
appealed  strongly  to  Dr.  Mall,  and  although  every  effort  was 
made  to  keep  him  at  the  University  of  Chicago,  he  accepted  the 
new  post.    Of  his  work  here  Dr.  Welch  said : 

Mall  belonged  to  the  group  made  up  of  those  men  who  came 
in  the  early  days  of  the  hospital,  in  18S9,  and  those  who  came 
as  workers  in  the  scientific  laboratories  of  the  new  medical  school 
in  1893.  He  is  the  first  of  that  group  to  be  taken  away.  I  think 
my  colleagues  will  agree  that,  of  all  that  early  group,  he  was  the 
most  productive  contributor  to  science  and  one  of  the  most  stimu- 
lating influences.  There  is  no  expressing  the  loss  which  this 
school  and  university,  and  we,  his  colleagues,  have  suffered.  He 
was  wise  and  sound,  and  had  a  great  insight  into  the  value  of 
things.    I  know  of  no  one  whose  powers  of  mind  were  more  pene- 


'  Owing  to  the  continued  absence  of  Dr.  Welch  in  connection  with 
his  work  in  the  office  of  the  surgeon-general  of  the  army,  it  has 
not  been  possible  to  give  his  address  in  full. 


trating.  He,  more  than  any  of  us,  perhaps,  represented  two  of 
our  educational  ideals — freedom  in  teaching,  freedom  in  learning, 
freedom  of  the  teacher,  freedom  of  the  student.  Indeed  I  may 
say  that  President  Oilman,  having  once  selected  a  man  whom 
he  considered  qualified  as  the  head  of  a  department,  left  him  a 
pretty  free  hand.  Mall  entered  into  that  spirit  most  thoroughly, 
and  was  undoubtedly  a  very  inspiring  influence  for  the  better 
students.  That  was  one  of  the  ideals  he  stood  for.  The  other  was, 
that  the  primary  qualification  of  a  preceptor  should  be  the  capacity 
to  produce  or  to  stimulate  production.  These  two  ideals  he  never 
lost  sight  of,  and  in  him  they  were  exemplified  to  a  surprising 
degree. 

He  was  to  all  of  us  a  delightful  companion,  and  it  was  a  joy 
to  be  with  him.  He  was  attractive  and  had  a  whimsical  way  of 
saying  things,  but  he  was  very  wise.  He  ranks  with  Rowland  as 
one  of  those  men  who  have  added  lustre  to  the  university  by 
their  contributions  to  science,  and  who,  by  their  revolutionary 
Influence  upon  their  subjects  and  their  great  capacities  as  teachers, 
have  led  others  to  become  teachers.  One  has  only  to  consider  what 
anatomy  stands  for  in  our  medical  schools  to-day,  as  compared 
to  what  it  was  when  Mall  began  his  work,  to  appreciate  what  his 
influence  has  been  upon  the  science  of  medicine.  His  memory  is, 
indeed,  one  of  the  most  precious  possessions,  not  only  for  us,  his 
colleagues,  friends  and  admirers,  but  for  all  times  of  this 
university. 

Dr.  Lewellys  Franklin  Barker. — Adequately  to  present  the 
personality  of  Franklin  Paine  Mall,  to  describe  the  essential 
qualities  of  his  character,  and  to  do  Justice  to  the  distinctive 
excellences  of  his  intellect,  would  require  the  pen  of  an  expert 
psychographer,  the  selective  ability  and  the  power  of  artistic 
comjiosition  possessed  only  by  a  skillful  naturalist  of  souls. 
It  is  to  be  hoped  that,  sometime,  an  experienced  practitioner 
of  the  art  may  supply  us  with  the  fair  and  right  account  that 
we  should  like.  Those  of  us — pupils,  colleagues,  and  friends — 
that  are  gathered  to-day  at  this  memorial  meeting  can  scarcely 
do  more  than  contribute  materials  and  clues  that  may  later 
on  be  an  aid  to  the  definitive  production  that  will  be  pro- 
portionate and  satisfying. 

No  one  who  enjoyed  close  association  with  Mall  during  his 
25  years  professorship  at  The  Johns  Hopkins  Medical  School 
could  fail  to  recognize  a  unique  personality,  whose  significance 
for  medical  science  and  especially  for  anatomy  in  this  country 
was  outstanding ;  and  those  who  were  admitted  to  the  circle 
of  his  friends  counted  the  experience  as  one  of  the  most  re- 
warding and  precious  of  the  privileges  of  their  lives.  For 
some  five  years  it  was  my  good  fortune  to  be  his  assistant  in 
the  anatomical  laboratory  here,  and,  seeing  him  daily  in  his 
work,  I  had  manifold  opportunity  to  become  impressed  with 
his  powers  and  his  activities  as  investigator,  as  teacher,  and  as 
educational  reformer;  and,  above  all,  I  came  to  know  him  as 
a  man  and  a  friend.  Concerning  his  work  as  an  anatomist 
Professor  Sabin  is  to  speak;  I  shall  refer  to  his  anatomical 
work  only  in  as  far  as  it  throws  light  on  the  intellect  and 
character  of  the  man. 

Jlairs  greatest  professional  interest  lay  in  the  promotion  of 
original  research  in  anatomy  and  especially  in  human  embry- 
ology. His  appetite  was  whetted  for  the  pleasures  of  the  in- 
tellect. He  enjoyed  accumulating  facts  but  he  longed  still 
more  for  that  most  exalted  of  intellectual  pleasures — the  dis- 
covery of  truth.    He  had  an  inexhaustible  enthusiasm  for  the 
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study  of  form  and  particularly  for  inquiries  into  the  genesis 
of  form.  He  delighted  in  finding  (and  fixing  in  enlarged 
reproductions  that  are  permanent  records)  the  several  stages 
through  which  the  body,  or  a  part  of  the  body,  passes  from  its 
first  formation  in  the  embryo  onward  toward  complete  devel- 
opment. In  his  opinion,  not  much  progress  in  human  anatomy 
can  now  be  expected  from  mere  dissections  of  the  adult  human 
body;  advances  in  our  knowledge  of  human  structure  can 
come  only  by  way  of  microscopic  and  chemical  studies  of  the 
parts  or  by  investigations  into  the  genesis  of  the  organs  ami 
tissues  of  man  and  animals.  An  institute  that  attempts  fairly 
to  represent  the  subject  of  anatomy  must,  of  course,  be  ine- 
pared  to  teach  and  to  study  the  mature  body  of  the  highest 
animal  form,  but  it  must  also,  he  thought,  concern  itself 
largely  with  the  origin  and  development  of  the  indivi(hial 
being  (ontogeny)  and  with  the  racial  evolution  of  the  tyiic 
(phylogeny).  Though  his  own  interests  lay  more  in  embryo- 
logical  than  in  comparative  anatomical  inquiry,  he  had  a 
deep  sympathy  with  both  modes  of  attack  and  was  ever 
ready  to  encourage  researches  in  either  direction.  His  atten- 
tion was  early  drawn  to  pathological  human  embryos  ami 
throughout  his  life  he  collected  these  as  well  as  normal  forms 
and  subjected  them  to  intensive  study  by  the  newer  metlio(l>. 
Though  predominantly  a  student  of  form,  he  was  by  no  means 
insensible  to  the  delights  and  the  reward.*  of  the  study  of 
functions;  indeed  a  number  of  his  researches  were  directed 
toward  the  solution  of  what  might  be  designated  physiological- 
anatomical  problems,  such  as  the  determination  of  the  func- 
tional-structural units  in  the  liver  and  of  the  vascular  sujiply 
of  the  several  viscera.  The  influence  of  the  teachers  that  in- 
spired him — Welch  in  pathology,  Ludwig  in  physiology  and 
hi.stology,  and  His  in  embryology  and  histogenesis — was  evi- 
dent in  the  directions  that  his  work  took,  but  his  jicriod  of 
tutelage  was  brief,  his  problems  were  his  own,  and  he  will 
always  be  distinguished  as  one  of  the  independent  thinkers  ami 
investigators  of  our  time. 

His  method  of  teaching  was  unusual,  lie  raicly.  if  vwv. 
lectured.  Not  that  he  thought  the  lecture  of  no  didactic  value ; 
on  the  contrary,  lie  was  a  firm  believer  in  its  .stinuilating  elTeit 
when  properly  prepared,  illustrated  and  delivered.  But  lu' 
felt  that  he  himself  could  tcacli  better  in  other  ways,  and  lie 
relegated  the  lectures  to  other  members  of  his  department. 
He  was,  however,  a  master  of  what  is  called  "  elbow-teaching,"' 
and  no  student  who  has  ever  been  at  his  elbow  will  ever  forget 
the  cliaracter  of  this  relationship — his  trenchant  comments, 
liis'startlings  of  the  intellect  and  emotions,  his  humorous  ami 
sometimes  satirical  thrusts,  and,  above  all,  his  earnest  and 
sincere  desire  to  make  the  neo])hyte  an  independent  worker. 
Xew  students  often  failed  to  understand  him.  .Vccustonied 
in  the  college  of  liberal  arts  to  lucid  exposition,  to  measured 
tasks  of  memory,  to  recitations  on  text-book  n'iuling.  uml  tn 
the  performance  of  laboratory  work  so  carefully  plinined  and 
described  as  to  leave  but  little  room  for  personal  initiative 
or  for  independent  thought,  many  of  the  freshmen  in  the  medi- 
cal school  felt  "  lost "  when  they  were  told  by  the  profe.s.'ior 
in  his  white  gown  to  begin  the  dissection  of  a  part,  usnig  atlas 


and  text-book  as  guides,  without  any  sjjecial  instruction  as  to 
where  or  how  to  begin,  without  description  of  what  was  to  be 
observed,  and  with  no  intimations  that  definite  amounts  of 
work  should  be  performed  in  given  spaces  of  time.  Of  course, 
they  floundered,  and  often  they  bitterly  complained.  The 
method  was  drastic,  and  some,  I  fear,  never  understood  its 
purpose.  For  most  students  with  good  natural  endowment, 
however,  the  compulsion  to  realization  of  the  fact  that  on 
entrance  to  the  medical  school  the  period  of  spoonfed  education 
was  over  and  that  the  time  for  acquiring  the  power  to  work 
more  independently  had  arrived,  though  abrupt  and  perhaps 
painful,  was  most  salutary,  and  I  have  heard  many  a  student 
admit  that  he  owed  to  Mall's  method  his  intellectual  awak- 
ening and  his  first  arou-sal  of  desire  to  become  an  independent 
scientific  worker.  Mall's  contempt  for  slovenly  or  di.shonest 
work,  his  admiration  of  a  rigidly  jjerfected  technique,  his 
encouragement  of  objectivity  in  study,  his  insistence  upon 
familiarity  with  the  bibliographic  sources,  his  emphasis  iipon 
the  duty  and  pleasure  of  extending,  rather  than  upon  merely 
acquiring,  knowledge,  his  impatience  with  inaccuracy  and  with 
stupidity,  his  unswerving  loyalty  to  the  highest  ideals  of 
natural  science — all  were  qualities  that  made  him  a  working 
companion  of  inestimable  value  to  the  young  men  and  women 
who  entered  The  Johns  Hopkins  Medical  School.  His  in- 
fluence upon  the  rank  and  file  of  the  students,  large  and  bene- 
ficial as  it  was,  was  even  exceeded,  however,  by  the  effect  he 
had  upon  the  small  group  of  more  original  minds  in  each 
class  and  upon  the  members  of  his  staff,  ilall  had  a  nose  for 
the  potential  scientific  investigator.  With  almost  unerring 
accuracy  he  would  scent  out  young  talent  and  give  it  special 
encouragement  and  opportunities.  Not  all  buds,  it  is  true, 
opened  in  that  atmosphere — a  number  have  found  conditions 
more  favorable  to  the  unfolding  of  their  special  talents  in 
other  departments  later  in  the  course — but  it  is  interesting  in 
looking  over  the  scientific  publications  of  graduates  of  our 
medical  school  to  note  how  many  of  their  authors  began  to 
evince  an  interest  in  original  inquiry  while  in  the  anatomical 
laboratory.  It  was  largely  owing  to  flail's  early  capture  of 
promising  young  minds  that  so  many  have  found  a  career  in 
anatomy  interesting  and  satisfying,  and  that  a  large  number  of 
the  cliiiirs  of  anatomy  in  American  medical  scliools  are  now 
tilled  by  his  ]iupils.  .\  still  larger  number  who  were  led  by 
him  to  undertake  original  inquiry  have  continued  to  be  scien- 
tifically productive  in  other  fields  of  medical  .science,  pre- 
clinical and  clinical.  It  was  a  principle  with  ilall  that  any 
de)iartment  in  a  university  .should  teach  its  subject  for  its 
own  sake,  without  too  much  concern  for  its  application  to  the 
work  of  lii-anches  to  be  pursued  later  in  the  .student's  course. 
He  maintained  that  it  was  not  the  business  of  the  department 
of  anatomy  to  teach  the  so-called  surgical  and  medical  applied 
anatomy,  for  these  subjects  properly  belong,  he  asserted,  to  the 
departments  of  surgery  and  medicine.  From  this  position  he 
ciinid  not  be  budged,  either  by  the  imprecations  of  clinicians 
or  the  threats  of  State  Board  Examiners.  By  his  own  special 
methods  of  teaching,  however,  and  with  the  aid  of  a  carefully 
selecte<l    and   well-organized   teaching   stafl",   he   fulfilled   the 
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fuuetiou  of  a  university  teacher,  for  he  saw  to  it,  first,  tliat 
undergraduates  secured  a  knowledge  of  tlie  main  facts  and 
principles  of  his  science  and  some  acquaintance  with  its 
practical-technical  methods  of  investigation ;  and,  secondly, 
that  numerous  workers  were  indiiced  to  pursue  anatomy  as  a 
career,  devoting  the  rest  of  their  lives  and  energies  to  the  teach- 
ing of  the  subject  and  to  original  inquiry  in  some  one  of  its 
divisions. 

Though  the  character  and  intellect  of  the  man  are  well 
revealed  by  his  activities  as  investigator  and  as  teacher,  it 
would  be  remiss  not  to  speak  of  his  ability  as  organizer,  and 
of  his  wisdom  as  counsellor  and  educational  reformer.  ^Mall 
appreciated  more  perhaps  than  most  directors  of  scientific 
institutes  the  importance  of  the  best  material  equipment  for 
his  laboratories,  and  made  rigid  rules  to  provide  for  its  care 
and  to  prevent  its  deterioration.  He  trained  technical  assist- 
ants to  relieve  the  scientific  staff  of  much  routine  work.  He 
believed  that  every  laboratory  director  should  be  a  good  house- 
keeper, and  the  scrupulous  cleanliness  and  jierfect  order  of 
his  institute,  marvelled  at  by  all  who  had  grown  up  under  an 
older  anatomical  regime,  reflected  his  opinion  that  the  char- 
acter of  the  surroundings  in  which  people  work  exerts  a  moral 
effect  upon  their  conduct.  Mall's  organization  of  the  Ana- 
tomical Laboratory  of  the  medical  school  and  later  of  the 
Embryological  Institute  of  the  Carnegie  Institution  was  based 
upon  a  differentiation  of  function  and  a  corresponding  division 
of  labor  among  the  members  of  a  staff.  He  knew  how  to  dele- 
gate large  responsibilities  to  subordinates,  how  to  correlate 
the  several  activities  of  his  department  and  how  to  maintain 
the  oversight  that  is  necessary  to  ensure  the  satisfactory 
progress  of  work.  Indeed,  he  made  his  own  the  three  watch- 
words of  every  successful  executive,  "  Organize,  Depute. 
Supervise." 

As  a  counsellor,  Mali's  advice  was  sought  not  only  by  those 
interested  in  anatomy  but,  and  especially,  by  the  leaders  in 
this  country  of  reforms  in  medical  education.  University  presi- 
dents, heads  of  science  departments,  members  of  the  directing 
boards  of  scientific  institutes,  and  professional  investigators 
of  the  evils  of  existing  educational  systems,  conferred  with 
him  and  were  profoundly  influenced  by  his  opinion.  In  a 
number  of  articles  that  have  been  published  since  1890  upon 
the  improvement  of  the  conditions  in  our  medical  schools  and 
hospitals,  the  "  insider  "  will  have  no  difficulty  in  recognizing 
the  tricklings  from  a  well-known  stream.  He  favored  the 
foundation  of  whole-time  clinical  cliairs  in  our  luedical 
schools  and  the  writers  who  first  urged  this  reform  owed  their 
seed-thoughts  to  stimulating  discussions  with  him.  In  faculty 
meetings,  and  in  large  groups  generally,  Mall  was  retiring  and 
for  the  most  part  silent.  He  was  at  his  best  tete-a-tete,  for 
under  four  eyes,  or  in  small  groups,  his  taciturnity  disappeared, 
and  his  speech  to  the  sympathetic  listener  was  free  and  always 
inspiring.  His  conversation  was  peculiarly  stimulating  to  his 
friends  on  account  of  a  certain  cryptic  character  that  depended 
on  the  frequent  elision  of  associative  links.  His  own  mind 
worked  so  rapidly  that  it  appeared  to  make  leaps  rather  than 
to  flow,  and  the  interlocutor  who  was  not  agile  enough  to  lea]) 


with  him,  or  to  intercalate  for  himself  the  materials  necessary 
for  continuity,  would  sometimes  be  at  a  loss  to  understand  him. 
More  than  one  man  has  been  heard  to  say  that  he  "  could  not 
make  head  nor  tail  of  what  Mall  was  saying."  But  to  him 
who  could  and  would  follow,  how  rich  was  the  reward  !  Mall's 
example  as  an  organizer,  his  wisdom  as  a  counsellor,  and  his 
zeal  as  an  educational  reformer,  have  given  the  progressive 
movement  in  American  science  an  impetus  that  will  continue 
long  after  his  death. 

A  man  absorbed  in  scientific  pursuits  does  not  always  take 
time  for  the  enjoyment  of  home  and  friends,  or  for  the  satis- 
faction of  the  sesthetic  desires.  But  Mall  was  singularly  happy 
in  his  home  life  and  no  one  ever  had  stauncher  friends  or 
was  more  loyal  in  friendship  than  he.  Married  in  189.5,  he 
found  in  his  wife  one  who  could  sympathize  fully  with  his 
work,  who  could  share  his  ideals,  who,  with  him,  could  disdain 
mere  externals,  and  who  felt  it  no  sacrifice  to  give  up  many 
material  and  social  pleasures  when  they  conflicted  with  the 
interests  of  the  higher  intellectual  life.  To  their  home,  per- 
sonal friends  were  always  welcome,  and  on  Sundays  and  holi- 
days members  of  the  laboratory  staff  were  frequently  enter- 
tained there.  Mall's  personal  solicitude  for  the  welfare  of 
members  of  his  staff  was  touching.  His  suffering  was  acute 
when  they  were  in  trouble,  and  when  successes  came  to  them  he 
was  elated.  He  had  no  desire  for,  or  satisfaction  in,  promis- 
cuity of  social  relationships,  but  wherever  he  was — at  Clark 
University,  at  the  University  of  Chicago,  or  in  Baltimore — 
he  drew  to  himself  a  small  but  congenial  group  of  intimates, 
and  to  them  he  gave  himself  freely.  Those  thus  advantaged 
were  impressed  with  the  fusion  of  sound  sense  with  earnest 
enthusiasm  that  was  characteristic  of  him.  A  little  tinged 
with  pessimism,  he  was,  in  reality,  a  meliorist,  knowing  that 
there  is  much  to  do  (that  can  be  done)  to  better  man's  estate. 
He  had  strong  faith  in  the  beneficent  power  of  truth  and  of 
work.  He  believed  in  freedom  of  thought  and  he  practiced 
freedom  of  speech.  He  was  a  striking  example  of  a  strong 
and  a  liberal  spirit.  Memory  of  him  will  continue  to  move 
the  souls  and  to  keep  warm  the  hearts  of  those  who  knew  and 
loved  him. 

Dr.  Simon  Flexner. — The  death  of  Doctor  Mall  is  so  recent 
and  my  grief  for  his  loss  so  fresh  that  I  find  myself  reflect- 
ing on  the  fruitful  and  delightful  memories  of  our  past 
association  instead  of  writing  out  my  impressions  of  his 
unusual  persenality. 

Doctor  Mall  returned  to  Johns  Hopkins  in  the  late  sumnici- 
of  1893,  just  before  the  medical  school  opened  its  doors 
to  the  first  class  of  students  in  the  autumn.  It  was  then  that 
we  met.  I  recall  vividly  my  excitement  and  nervousness  when 
the  rumor  was  circulated  about  the  old  pathological  building 
that  ]\Iall  had  arrived.  His  name  had  been  a  tradition  among 
the  small  group  in  the  pathological  department.  A  few  years 
earlier,  before  the  hospital  had  been  opened  to  patients,  he 
had  come  to  the  laboratory  and,  as  fellow  in  pathology,  had 
performed  a  miracle  of  interesting  and  important  studies  on 
the  connective  tissue  foundations  of  the  organs.     Fellows  in 
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pathology  there  had  been  since  his  time,  but  no  one  wuose 
memory  was  glorified  as  Mall's  had  been.  We  had  so  often 
heard  him  and  his  work  spoken  of  by  Doctor  Welch,  Doctor 
Halsted,  and  others,  including  the  indispensable  Schultz,  who 
was  for  many  years  presiding  genius  over  the  technical  and 
janitorial  services  of  the  laboratories  and  whose  commendation 
carried  with  us  such  great  weight,  that  I  pictured  ^lall  as 
quite  different  from  what  in  actual  life  he  proved  to  be. 

One's  fancy — my  fancy  surely  was  so — when  young  is  apt  to 
produce  its  own  pictures.  In  my  fanciful  portrait  of  Mall  I 
represented  him  as  large,  absorbed,  and  rather  austere.  Never 
was  a  fancy  more  completely  and  happily  shattered.  I  can 
just  remember  our  meeting;  those  who  knew  Mall  well  will 
never  forget  how  engagingly  he  smiled.  It  was  with  one  of 
the  best  of  his  smiles  that  he  greeted  me. 

That  event  was  the  auspicious  beginning  of  a  warm  friend- 
ship which  never  wavered  until  his  death.  During  the  first 
period  of  half  a  dozen  years  we  were  in  almost  daily  contact. 
Later,  and  after  1900,  when  I  left  the  medical  school  to  enter 
the  University  of  Pennsylvania,  our  meetings  were  at  first  not 
infrequent.  I  shall  never  cease  to  regret  the  increasing  inter- 
vals between  them  which  followed  my  removal  to  the  Rocke- 
feller Institute  in  New  York.  Increasing  responsibilities  and 
broadening  duties  play  sad  havoc  with  one's  life,  and  I  feel 
that  I  suffered  a  grievous  and  now  irremediable  loss  m  per- 
mitting those  circumstances  to  cut  me  off  to  the  extent  it 
seemed  inevitable  they  should  from  association  with  Mall.  To 
a  certain  extent,  letters  took  the  place  of  personal  contact.  Thus 
I  kept  more  or  less  in  touch  with  the  workings  of  his  restless 
and  constructive  mind. 

It  probably  will  strike  few  except  his  very  intimate  friends 
that  Mall  was  by  temperament  a  reformer.  He  was  an  uncom- 
promising democrat  and  hence  entertained  the  firmest  belief 
in  liberty  in  its  true  and  proper  sense.  Out  of  this  intensity  of 
conviction  arose  the  views  expressed  in  conversation  more 
frequently  but  not  more  forcibly  than  in  his  addresses,  on  full 
opportunity  and  freedom  in  university  education,  both  in  its 
pregraduate  and  postgraduate  aspects.  His  comprehending 
and  incisive  mind  was  the  first,  I  believe,  to  appreciate  and 
afterwards  to  propound  that  the  best  of  medical  educational 
institutions  were  half-hearted  affairs.  The  part  of  the  institu- 
tion which  a  quarter  of  a  century  earlier  had  been  the  weak- 
est— the  laboratory  branches  namely — had  been  immeasurablv 
strengthened  in  that  short  period,  during  which  the  previously 
stronger  part — namely  the  clinical  branches — had  progressed 
relatively  little.  The  balance  could  be  struck  and  must  be, 
even  though  in  the  process  the  old  system  were,  if  need  be, 
completely  shattered,  as  much  shattered  indeed  as  had  been  the 
earlier  hybrid  combined  laboratory  and  clinical  chairs.  Out 
of  this  conception  which  Mall  propounded,  I  am  almost  in- 
clined to  say  preached  to  us  persistently,  arose  the  present 
movement  ever  gaining  force  and  strength  until  it  has  now 
become  almost  irresistible,  in  favor  of  full  time  clinical 
professorships. 

It  is  very  interesting  to  consider  just  here  the  extent  to 
which  he  used  others,  converts  or  disciples  as  they  may  be 


called,  to  diffuse  more  broadly  his  reforming  ideas.  One  would 
search  Mall's  miscellaneous  papers,  of  which,  indeed,  there  are 
notably  few,  in  vain  for  an  exhaustive  presentation  of  the  case 
for  the  full  time  clinical  plan.  The  wide  dissemination  of  the 
idea  by  the  printed  page  was  left  to  others,  while  he  maintained 
the  high  level  of  conviction  in  those  coming  under  his  im- 
mediate influence  by  an  irresistible  fund  of  logical  exposition. 

In  his  delightful  essay  on  his  master,  Wilhelm  His,  Mall 
reveals  his  attitude  toward  higher  education  in  its  various 
complex  aspects.  I  wonder  how  many  returned  foreign  stu- 
dents have  kept  up  an  intimate  correspondence  with  a  revered 
teacher  extending  over  a  long  period  of  time,  like  that  dis- 
closed by  Mall  in  this  essay.  The  extracts  from  his  let- 
ters there  published  show  how  well  the  older  man  compre- 
hended the  younger,  as  the  spirit  and  substance  of  the  essay 
show  how  the  younger  man  admired  and  appreciated  the 
older.  There  is  no  doubt  that  His  perceived  in  Mall  rare 
personal  and  mental  qualities,  as  he  confides  to  him  not  only 
the  subjects  and  trend  of  work,  but  his  larger  aspiration  in  the 
wide  domain  of  anatomical  research.  In  the  light  of  the  rela- 
tion there  revealed  one  can  surmise  the  satisfaction  and  joy 
with  which  His,  had  he  lived,  would  have  welcomed  the  estab- 
lishment of  the  Institute  of  Embryology  with  ilall  as  the  first 
director. 

In  my  task  of  presenting  a  fragment  of  the  personality  of 
Mall  as  apparent  to  his  intimate  friends  and  associates,  I  find 
myself  embarrassed  by  the  many  memories  that  crowd  my 
mind.  It  is  not  easy  to  select  episodes.  I  love,  myself,  to  think 
of  the  period  during  which  he  lived,  as  did  the  medical  officers, 
in  The  Johns  Hopkins  Hospital,  for  then  we  were  almost  con- 
stantly together.  The  small,  older  group  of  men — older,  that 
is,  than  the  internes — saw  much  of  one  another.  Mall,  Frank 
Smith,  Thayer,  Barker,  and  I  met  always  at  dinner,  frequently 
at  breakfast  and  luncheon  at  the  small  table  at  the  head  of 
the  room.  There  was  lively  conversation  and  much  variety 
of  theme;  and  not  a  little  good  cheer.  A  small  photographic 
print  still  exists  which  pictures  the  group;  it  is  chiefly  notable 
for  the  good  likeness  of  Mall  which  it  presents,  showing  iiiin 
as  it  does  in  one  of  his  happiest  moods. 

Mall  returned  to  Baltimore  as  the  first  professor  of  anatomy 
of  the  new  medical  school.  The  physical  conditions  surround- 
ing the  launching  of  the  medical  school  were  so  simple  as  to 
be  almost  austere.  Aside  from  the  hospital — a  model  of  com- 
pleteness at  the  time — the  plan  for  housing  the  new  depart- 
ments of  the  school  we  should  now  regard  as  meager  in  the 
extreme.  I  sometimes  think  that  it  may  be  well  to  recall  from 
time  to  time  the  simple  beginnings  out  of  which  the  great 
institution  of  The  Johns  Hopkins  Medical  School  arose.  The 
only  additions  made  to  the  hospital  buildings,  to  accommodate 
the  departments  of  anatomy  and  physiological  chemistry  and 
pharmacology,  were  twQ  stories  added  to  the  original  small 
pathological  building  erected  as  a  mortuary  for  the  hospital 
and  already  housing  the  entire  pathological  department.  It 
was  in  the  upper,  or  fourth  story  of  that  enlarged  building  that 
the  complex  department  of  anatomy  took  origin. 
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Some  one  else,  who  traces  the  growth  of  anatomy  at  the 
medical  school,  can  tell  better  than  I  can  how  Mall  adapted 
the  limited  space  and  facilities  at  his  command  to  the  teachina- 
of  anatomy,  histology,  and  embryology,  and  to  the  conduct  of 
research.  There  was  no  actual  break  in  the  continuity  of  his 
own  investigations,  and  very  soon  after  the  medical  classes 
were  taken  in  he  began  to  produce  the  new  work  which  in  a 
steady  and  increasing  stream  has  come  out  of  the  anatomical 
department. 

There  were  not  a  few  obstacles  to  be  overcome  in  getting  the 
student's  work  properly  started.  I  recall  the  shifts  he  was 
obliged  to  make  to  bridge  over  the  gaps  in  dissecting  until 
human  cadavers  became  available.  This  period  was  for  Mall. 
in  many  ways,  an  anxious  one.  But  it  was  not  long  before  thi< 
particular  obstacle  was  overcome,  and  because  of  the  improve- 
ments which  he  introduced  in  the  preservation  of  human 
cadavers,  his  laboratory  .soon  became  the  custodian  of  all  the 
anatomical  material  employed  for  dissection  and  surgical  in- 
struction throughout  the  city. 

The  kind  of  teaching  which  Mall  gave  to  his  students  has 
been  described ;  there  was  no  lecturing  in  his  curriculum.  He 
had  almost  a  horror  of  lectures  in  anatomy ;  the  idea  collided 
with  his  fundamental  conception  of  how  so  practical  a  sub- 
ject is  to  be  acquired.  In  his  views  there  was  one  road 
only  to  that  goal.  The  student  must  teach  himself  in  order 
to  learn.  Hence  there  were  provided  the  objects  to  be  dis- 
sected, text-books,  atlases,  models,  and  time,  with  a  sufficiency 
but  no  excess  of  instructors  or  guides.  He  saw  no  virtue  in 
exhibiting  and  describing  a  predissected  part,  provided  the 
students  were  given  opportunity  to  dissect  for  themselves. 
That  this  principle  is  sound  no  one  will,  I  think,  now  deny. 
That  its  operation  has  produced  a  remarkably  large  number  of 
superior,  independent,  and  broad  anatomists,  the  liistory  of 
his  department  amply  shows. 

But  a  confusion  of  method  and  man  is  often  made  with 
disastrous  consequences.  It  is  easy  to  imagine  this  mode  of 
teaching  anatomy  adopted  widely  without  yielding  the  results 
which  JIall  obtained.  To  put  the  method  into  effect  would 
doubtless  represent  a  great  advance  over  the  old  system,  but 
without  a  strong,  able  teacher  and  guide,  such  as  Mall  was,  the 
phenomenal  results  which  he  achieved  would  not  be  attained. 
In  other  words,  he  was  a  sound  innovator  because  he  was  a 
.strong  man.  He  was  a  successful  leader  in  anatomy  because 
he  was  learned  and  original.  He  has  left  a  rich  heritage  to 
science  through  his  own  labors  and  those  of  his  pupils,  because 
to  all  his  other  qualities  he  added  the  rare  ones  of  wisdom, 
kindness,  and  generosity. 

Our  proximity  in  the  pathological  building  brought  us  into 
frequent  association.  In  the  early  days  of  the  medical  school. 
Mall  often  attended  the  autopsies,  many  of  which  I  performed. 
His  active  interest  in  the  pathological  phenomena  continued 
throughout  his  life,  in  part  possibly  as  the  result  of  the  year 
spent  as  fellow  in  pathology  under  Doctor  Welch.  But  in 
fact  he  did  not  dissociate,  as  is  often  erroneously  done,  facts 
of  pathology  from  those  of  anatomy.  Being  naturally  inquisi- 
tive in  regard  to  the  relation  of  cause  and  effect  in  respect  to 


the  unit  forms  of  organs,  he  was  also  prone  to  inquire  into 
the  effects  of  causes  in  their  nature  pathological. 

At  about  the  period  when  Mall  was  studying  the  lobular 
unit  of  the  liver  I  was  induced  to  attempt  the  application  of 
some  of  the  methods  he  worked  out  to  cirrhosis  of  that  organ — 
a  mere  illustration  of  the  way  in  which  two  related  dei:)artments 
through  him  were  made  to  react  on  each  other. 

I  imagine  that  few  who  knew  Mall  even  quite  well  realize 
with  what  intensity  of  absorption  and  application  he  would 
work  at  a  problem  once  he  had  gripped  it,  as  one  might  say.  In 
temperament  he  was  naturally  reflective.  Hence  there  oc- 
curred periods  during  which  he  appeared  to  be  doing  little  in 
his  laboratory.  At  such  times  he  would  become  possessed  with 
the  impulse  to  roam  about  the  building  or  out  into  the  city 
or  into  the  adjacent  country.  It  was  remarkable  that  when 
under  the  influence  of  those  moods  he  did  not  seek  solitude  so 
much  as  another  form  of  activity.  I  was  not  infrequently 
taken  away  by  him  for  a  stroll  through  East  Baltimore,  and 
on  these  expeditions  I  acquired  quite  a  knowledge  of  that  part 
of  the  city.  They  were  in  many  ways  extremely  interesting 
occasions,  for  during  them  he  often  talked  his  best  and  sketched 
advanced  ideas  on  educational  and  other  reforms,  as  well  as 
on  problems  of  research.  I  think  j\Iall  never  dreamt  idly. 
He  was  possessed  of  a  romantic  imagination,  but  it  was  both 
controlled  and  constructive.  To  not  a  few  who  did  not  under- 
stand him  well  his  ideas  sometimes  sounded  extreme,  but  they 
invariably  rested  on  real  foundations,  as  is  now  evident  since 
so  many  of  them  have  been  carried  into  practical  affairs. 

At  other  times  he  worked  out  problems  in  his  laboratorv' 
with  consuming  intensity.  It  would  seem  as  if  while  under 
what  I  have  called  the  spell  of  his  reflective  mood,  a  problem 
would  formulate  itself  more  definitely,  or  some  barring  obstacle 
give  way  to  a  revealed  point  of  view.  '  However  that  may  be, 
my  notion  was  that  the  periods  of  reflection  were  signs  that 
he  would  attack  a  new  or  solve  an  old  problem ;  and  I  always 
looked  for  new  ideas  and  accomplishments  when  the  mood 
changed. 

If  I  have  at  all  succeeded  in  revealing  Doctor  ilall  as  lie 
appeared  to  me,  then  I  have  presented  to  you  a  complex  per- 
sonality. The  remarkable  thing  is  the  way  in  which  all  the 
pronounced  qualities  that  characterized  him  were  fused  into 
a  simple,  harmonious,  kind  and  lovable  individuality.  I  have 
referred  already  to  Mall's  democratic  spirit.  He  was  an  in- 
tense lover  and  active  exponent  of  liberty.  His  belief  and 
confidence  in  freedom  extended  far  beyond  the  confines  of  the 
university  and  laboratory,  and  into  the  world  of  politics  and 
government.  Freedom  within  the  university  he  held  as  the 
first  condition  of  the  successful  struggle  of  the  forces  of  light 
over  superstition  and  darkness.  Within  the  walls  of  his 
laboratory  the  fullest  liberty  prevailed.  Once  outside  the 
realm  of  the  prescribed  task  for  training,  each  man  followed 
the  bent  of  his  own  talents  and  tastes.  However,  his  principles 
as  well  as  his  practice  sharply  differentiated  between  liberty 
and  license:  hence  the  rise  under  him  of  a  group  of  strong, 
independent,  but  .sound  teachers  and  investigators.  Mall  would 
probably  have  combated  the  suggestion  that  he  produced  a 
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school  of  anatomists,  using  the  term  in  its  usual  significance. 
He  would  probably  have  insisted  that  he  merely  continued  in 
America  the  .system  which  he  pursued  or  saw  in  force  in 
Switzerland  and  Germany.  But  I  believe  rather  that  he  made 
such  definite  contributions  to  the  higher  education  and  train- 
ing of  anatomists,  and  produced  in,  alas !  a  few  brief  years  so 
large  a  number  of  varied  and  capable  teachers  and  investiga- 
tors, as  to  mark  a  new  era  in  the  history  of  higher  educational 
endeavor. 

1  .said  that  his  deep  convictions  on  freedom  carried  him  into 
the  wider  domain  of  social  liberty.  Mall  never  propagandized 
on  this  subject.  Nevertheless,  he  felt  intensely  about  it.  It 
is  noteworthy  that  with  all  the  admiration  for  the  freedom 
of  migration  from  university  to  university  and  the  wide  elec- 
tion of  subjects  and  ideas  in  the  German  university,  to  the 
social  and  political  conditions  of  that  country  he  was  anti- 
pathetic. To  so  strong  a  "  democrat,"  to  use  that  term  in  its 
wider  and  better  significance,  a  studied  paternalism  and  im- 
perialistic tendency  were  deeply  unsympathetic. 

Mall's  sincerity,  self-eifacement,  and  never  failing  considera- 
tion were  at  the  root  of  his  noble  qualities  and  made  com- 
panionship with  him  a  rare  privilege.  I  have  already  spoken 
of  my  own  good  fortune  in  possessing  in  some  degree  his  inti- 
mate friendship.  It  is  a  rare  possession,  indeed,  and  one  to  be 
cherished.  But  I  owe  him  also  an  educational  impress,  none 
the  less  valuable  becau.se  of  its  subtle  nature.  I  am  of  the 
opinion  that  his  pupils  were  influenced  by  this  unusual  quality 
which  because  of  its  elusiveness  seems  an  emanation — so  little 
was  it  given  olf  or  received  with  innnediate  conscious 
perception. 

Mall  was  absorbed  in  ideas.  They  formed  the  substance  nl' 
his  serious  talk,  but  he  was  by  no  means  a  stranger  to  the 
lighter  side  of  human  relations,  for  he  possessed  a  gentle  and 
engaging  humor  which  might  even,  when  provoked,  become 
a  little  biting.  It  took  time  and  skill  to  penetrate  an  outer 
film  of  reserve  which  arose  from  innate  modesty  and  shyness, 
iiut  once  beneatli  that  protective  covering,  one  readily  dis- 
covered in  him  a  simple,  idealistic,  and  gifted  person  of  many 
sides,  possessed  of  an  almost  miraculous  power  to  stimulate 
students  to  put  forth  their  best  efforts.  His  memory  and 
example  will  long  survive  in  the  achievements  of  his  students 
and  associates,  in  the  broad  ideas  which  lie  disseminated,  and 
in  the  admiration  and  affection  which  he  iiispircil. 

Dr.  Florence  Rena  Sabin. — To  those  who  are  familiar  with 
the  history  of  medicine  in  this  country  it  is  a  matter  of 
common  knowledge  that  at  the  time  Dr.  Mall  began  his  career, 
150  years  ago,  anatomy  in  America  had  no  scientific  stand- 
ing, a  mere  tool  of  surgery,  with  but  a  single  method,  that  of 
dissection.  He  left  it  where  it  must  be,  and  always  has  been 
in  any  community  where  medicine  is  progressive — one  of  its 
great  sciences.  He  has  left  it  richly  endowed  with  technical 
methods,  a  .science  so  truly  fundamental  that  the  workers  in 
every  other  branch  of  medicine  are  constantly  and  increasinglv 
returning  to  it,  both  for  methods  and  results.  TJie  vision  of 
this  change  must  have  been  his  while  he  was  yet  a  student  for 
he  wrote  in  one  of  his  letters:   "  iMv  aim  is  to  make  scientific 


medicine  a  life  work.  If  opportunities  present  I  will.  This 
has  been  my  plan  ever  since  I  left  America  and  not  until  of 
late  (since  having  received  encouragement)  have  I  expressed 
myself.  I  shall  no  doubt  meet  many  stumbling  blocks,  but  they 
are  anticipated." 

Sweeping  aside  the  traditions  of  the  dissecting  room,  he  first 
created  conditions  under  which  this  change  could  develop,  and 
then  devoted  himself  to  scientific  achievement,  and  to  the 
type  of  teaching  in  which  he  was  profoundly  interested.  It 
was  one  of  his  oft  repeated  maxim.s,  that  the  best,  and  perhaps 
the  only  great  way  to  teach,  is  by  example.  With  the  ideal 
of  scientific  work  as  his  goal  he  has  left  us  an  example  .so  rich 
in  ideas,  so  varied  in  technical  methods  and  so  representative 
of  the  range  of  anatomy  and  embryology,  that  a  study  of  his 
work  is  both  an  inspiration  and  an  education. 

His  ver\'  first  undertaking  in  the  field  of  research  serves  well 
to  illustrate  his  independence  of  thought  which  to  those  who 
knew  him  was  one  of  his  most  striking  characteristics.  During 
the  winter  of  1885  he  began  his  scientific  work  under  His  at 
Leipzig,  who  gave  to  him  the  study  of  the  gill-arches  in  the 
chick.  Four  years  prior  to  that  time  His  had  studied  the  same 
region  in  a  human  embryo.  He  noted  that  the  gill-arches  do 
not  break  through  into  the  pharynx,  but  that  a  depression  of 
the  ectoderm  develops  over  the  region  of  the  third  and  fourth 
arches,  and  concluded  that  the  thymus  must  arise  from  the 
ectoderm  of  this  depression.  Dr.  Mall  evidently  made  his 
study  independently,  cut  his  own  series,  made  reconstructions 
and  came  to  the  conclusion,  now  generally  accepted,  that  the 
thymus  arises,  not  from  ectoderm,  but  from  the  endoderm 
lining  the  pharynx.  At  the  end  of  the  winters  work  he  pre- 
sented his  results  to  His  in  the  form  of  a  finished  manuscript 
in  English.  His  could  not,  however,  accept  this  conclusion  so 
directly  opposed  to  his  own  view  and  asked  his  pupil  to  restudy 
the  subject.  This  he  did  the  following  winter  while  in  Lud- 
wig's  laboratory,  translating  his  manuscript  into  German. 
The  work  was  given  to  His  a  second  time  and  accepted  for 
]jublication,  just  as  Dr.  Mall  was  leaving  for  Baltimore.  In 
the  next  number  of  the  journal  of  which  His  was  editor,  there 
a]ipeared  a  second  conununication  from  the  latter,  strengthen- 
ing his  own  ])oint  of  view,  but  announcing  that  a  different 
(i|iiniiin  wonlil  lie  pul)lished  by  one  of  his  pupils  in  the  next 
nnmbcr.  W  hen  Dr.  ^Fall's  article  appeared  it  was  with  a 
damaging  footnote  by  His,  to  the  cflTect  that  the  independent 
character  of  the  results  was  obvious.  During  his  early  months 
in  Baltimore,  Dr.  Mall  established  his  jioint  in  a  mammiiliaii 
enil)rvo,  and  two  years  later  His  restudicd  the  region  in  a 
human  enibryu  and  found  that  Dr._  Mall's  conclusions  were 
(■(irrccf.  lie  gave  (hic  acknowledgment  in  an  open  leftci-  to 
l>i-.  Mall  ]uiblisbed  in  the  same  journal  in  which  lie  states 
frankly.  "Sic  haben  gegen  mich  TJecht."" '  This  letter  ce- 
mented a  life-long  friendship,  as  can  readily  be  seen  from  the 
correspondence  accompanying  Dr.  Mall's  article,  "  An  estimate 
of  the  work  of  His."' 


'  His,  W. :  Sclilundspalten  und  Tliymusanlage.  Aus  einem  Briefe 
von  W.  His  an  F.  Mall  in  Baltimore.  Arch.  f.  Anat.  u.  Phys.,  Anat. 
Abth.,  1S89. 


May,  1918] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN 


117 


During  the  winter  of  1885,  His  suggested  that  Dr.  Mall 
work  under  the  great  physiologist,  Ludwig.  As  Ludwig's 
laboratory  was  always  full,  the  opportunity  was  slow  in  com- 
ing; indeed,  as  Dr.  Mall  wrote  home,  he  was  leaving  Leipzig 
with  no  hope;  his  trunk  was  even  on  the  way  to  the  station 
when  the  letter  came  that  the  opportunity  he  so  much  desired 
was  his.  So  great  was  the  influence  of  Ludwig  over  his  mind, 
character  and  future  work  that  it  is  impossible  to  overestimate 
it.  He  himself  summed  it  up  in  these  words,  "  To  that  master 
I  owe  much — all."  Ludwig  assigned  him  the  study  of  the  villus 
of  the  intestine.  As  he  stated  in  one  of  his  letters  almost  his 
first  impression  was  that  here  was  a  subject  which  had  occupied 
the  minds  of  the  greatest  anatomists  of  the  past  century. 
Repeatedly  throughout  Dr.  Mall's  writings  there  is  to  be  found 
that  expression  of  regard  for  the  work  of  great  minds.  Widely 
read  in  his  own  subject,  it  was  of  the  works  which  have  lived 
and  will  live  that  he  made  a  profound  study. 

Jn  Ludwig's  laboratory  Dr.  Mall  learned  the  methods  of 
injecting  blood-vessels  and  lymphatics,  and  his  studies  of  the 
vascular  system  of  the  intestine  and  stomach  are  familiar  to 
every  student  of  medicine.  Under  the  influence  of  Ludwig,  his 
work  was  characterized  by  a  very  strong  physiological  bent. 
Indeed,  it  may  be  said  that  his  work  was  physiology  in  the 
hands  of  one  with  an  intense  interest  in  structure.  In  the 
work  on  the  intestine,  and  more  clearly  still  in  that  on  the 
stomach,  he  was  absorbed  in  the  mechanism  of  all  the  jjarts  of 
the  organ. 

In  some  of  the  foreign  universities  it  was  the  custom  for  a 
new  incumbent  of  a  chair  to  deliver  an  address  giving,  as  it 
were,  a  "  prophecy  "  or  a  "  program  "  of  his  future  work.  Such 
a  program  was  the  famous  address  of  His  on  accepting  a  chair 
in  the  Swiss  University  of  Basel.  In  some  such  way  the  article 
of  Mall  on  the  stomach,  published  in  the  first  volume  of  The 
Johns  Hopkins  Hospital  Eeports,  gave  his  program  of  the 
way  in  which  he  proposed  to  study  anatomy.  This  paper  lays 
a  foundation  for  what  may  be  called  physiological  aitatomi/ 
and  in  it  can  be  traced  the  beginnings  of  many  of  Dr.  Mall's 
ideas.  He  studied  the  stomach  from  every  aspect  and  with 
a  wide  range  of  methods.  There  were  experiments  m  diges- 
tion bringing  evidence  to  support  the  view  that  the  acid  is 
secreted  only  in  the  region  of  the  fundus  ;  here  is  the  beginning 
of  his  brilliant  studies  on  connective  tissue,  in  which  he  be- 
came interested  through  noting  the  arrangement  of  the  fibers 
of  the  submucosa.  Here  also  are  observations  on  smooth  muscle 
which  led  to  the  study  of  the  types  of  contraction-waves  in  the 
intestine,  and  later  to  experiments  on  the  reversal  of  these 
waves.  In  his  paper  on  the  stomach  is  this  brief  note :  "  Re- 
cently I  have  found  that  irritation  of  the  splanelmic  nerve 
causes  contraction  of  the  mesenteric  vein."  He  probably  first 
made  this  observation  in  Ludwig's  laboratory,  and  subsequently 
proved  that  the  portal  vein  is  supplied  with  vaso-motor  nerves, 
one  of  the  valuable  discoveries  in  physiology. 

The  most  important  idea  of  his  early  work  from  the  stand- 
point of  anatomy,  was  that  of  structural  units,  which  Dr.  Mall 
conceived  from  the  study  of  the  villus.  He  noted  that  the 
villus  was  the  unit  of  function  of  the  intestine,  and  this  theorv 


of  structural  units  can  be  followed  through  a  long  series  of 
investigations,  in  part  by  himself  and  in  part  by  his  pupils. 
In  fact  almost  every  organ  of  the  body  has  now  been  studied 
from  this  point  of  view,  and  almost  every  organ  except  the 
nervous  system  can  be  simplified  by  this  conception.  The 
theory  reaches  its  best  expression  in  Dr.  Mall's  own  articles 
on  the  liver  and  spleen,  in  which  he  states  that  organs  are 
made  up  of  ultimate  histological  units  represented  in  the 
vascular  system  by  the  capillary  bed  which  intervenes  between 
a  terminal  artery  and  its  corresponding  vein.  At  this  point  the 
two  cease  to  accompany  each  other  and  are  separated  by  the 
maximal  distance,  that  is  the  length  of  the  capillaries.  Thus 
the  length  of  the  capillary  determines  the  size  of  the  unit. 
These  ultimate  histological  units  are  grouped  together  into 
lobules  which  vary  considerably  in  the  different  organs  of 
the  body.  They  are  not  only  of  great  structural  significance, 
since  an  organ  is  to  be  considered  as  a  multiplication  of  them, 
but  are  also  of  significance  to  physiology,  since  such  units  are 
equal  in  function.  For  example,  a  unit  of  a  gland  gives  a  unit 
of  secretion.  This  equality  in  size  and  function  comes  from 
the  laws  of  growth  of  an  organ :  when  a  unit  increases  in  size, 
so  that  the  length  of  its  capillaries  increases  beyond  the  norm, 
a  new  artery  develops,  the  single  unit  splitting  into  two.  Thus, 
from  the  general  theory  of  structural  units.  Dr.  Mall  was  led 
into  one  of  the  aspects  of  the  problem  of  growth ;  namely,  how 
a  small  organ  becomes  a  large  one.  This  problem  he  often 
discussed  in  the  laboratory.  In  his  article  on  the  liver  he  gives 
the  clearest  expression  of  it.  There  he  develops  the  theory  of 
Telle  and  Sabourin  that  the  portal  unit,  not  the  hepatic  lobule. 
is  the  real  unit  of  structure  and  function,  since  the  portal  units 
are  equal  in  size  and  are  also  the  centers  of  growth  in  the  liver. 
During  growth  these  units  are  constantly  fractured  and  de- 
stroyed as  new  units  develop,  and  it  is  this  interstitial  growth 
in  organs  which  makes  the  .subject  so  difficult  to  follow. 

In  his  study  on  the  spleen  Dr.  Mall  brings  out  best  the  rela- 
tion of  all  the  tissues  of  an  organ  to  its  function.  Thus  the 
spleen  is  an  organ  based  upon  the  vascular  system;  its  histo- 
logical units  are  grouped  into  lobules  which  are  outlined  in- 
dense  bands  of  connective  tissue.  The  arteries  in  the.se  lobules 
end  in  swellings — the  ampulla  of  Thoma — where  the  endo- 
thelium changes  from  the  typical  complete  lining  of  a  blood- 
vessel and  becomes  a  reticulum  with  open  meshes.  This  change 
in  the  endothelium,  demonstrated  histologically  by  ilollier  in 
1911,  had  been  fully  described  by  Dr.  ilall  11  years  earlier. 
Through  these  openings  in  the  ampulla;  both  the  blood-])lasma 
and  the  corpuscles  pass  freely  into  the  pulp  and  thence  back 
into  the  rich  plexes  of  veins  which  fill  the  lobule  through  cor- 
responding holes  in  their  walls.  By  experiments  Dr.  Mall 
showed  that  the  emptying  of  the  pulp-spaces  into  this  plexus 
of  sinusoidal  veins  is  accomplished  by  means  of  the  contraction 
of  the  bands  of  smooth  muscle  in  the  trabecuk\  As  the.se 
l)ands  contract,  the  trabecule  of  reticulum  upon  which  they 
run  tend  to  pull  open  the  interlobular  veins,  while  at  the  same 
time  they  compress  the  arteries.  Thus  the  splenic  pulp,  one 
of  the  most  difficult  enigmas  in  histology,  is  seen  to  serve  as  the 
capillary  bed  of  the  spleen.     This  study  of  structural  units 
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grew  out  of  the  work  in  Ludwig's  laboratory,  and  may  be  con- 
sidered as  the  foundation  for  a  new  phase  of  anatomy,  a  step 
beyond  morphology,  i.  e.,  the  study  of  the  adaptation  of  the 
minute  structure  of  organs  to  their  function. 

More  than  any  other  anatomist,  Dr.  Mall  has  also  enricheil 
our  knowledge  of  the  fibers  of  the  connective  tissue.  He  ana- 
lyzed the  differences  between  elastic  fibers,  white  fibers  and  a 
modification  of  the  latter — the  reticulum,  which  fonns  the 
framework  of  organs.  In  this  study  he  used  the  methods  of 
bacteriology  and  of  chemistr}%  adapting  them  to  his  needs  and 
producing  the  most  beautiful  specimens  of  reticulum  to  be 
found  in  anatomical  literature.  This  study  he  illuminated  In- 
showing  that  the  framework  of  organs  is  not  an  inert  structure. 
but  is  adapted  to  the  function  of  each  organ.  His  account  of 
the  origin  of  the  fibers  of  connective  tissue  from  cells,  though 
recently  called  into  question,  will,  I  believe,  hold. 

One  of  his  valuable  contributions  is  the  study  of  the  structure 
of  the  heart.  He  grasped  the  significance  of  the  work  of  Krchl, 
which  he  said  bore  the  stamp  of  Ludwig.  Krehl  demonstrated 
that  when  a  heart  is  macerated  in  a  weak  acid,  the  atria  can 
be  lifted  from  the  ventricles,  thus  exposing  the  atrio-ventricular 
rings,  which  are  of  fundamental  importance  for  a  proper  un- 
derstanding of  the  structure  and  function  of  the  heart.  In 
other  words  they  are  the  tendons  of  origin  of  the  bands  of 
heart-muscle.  Dr.  Mall  saw  that  this  discovery  reopened  the 
subject  of  the  architecture  of  the  heart;  and  that  here  was  a 
point  where  progress  could  be  made.  In  1900  he  gave  to  John 
Bruce  MacCallum  the  study  of  the  bands  of  the  heart-muscle. 
MacCallum  unraveled  the  ventricles  of  the  heart  in  the  embryo 
pig  into  superficial  and  deep  spiral  bands  with  their  origin 
and  insertion  in  two  tendons,  the  atrio-ventricular  rings  and 
the  chordae  tendineae.  As  a  tribute  to  this  brilliant  work,  Dr. 
Mall  completed  the  study  on  the  adult  human  heart  after 
MacCallum's  death,  reducing  the  problem  to  the  following- 
simple  terms :  To  understand  the  beat  of  the  heart  one  must 
figure  out  how  a  nniscular  bag  is  constructed  so  as  to  empty 
itself.  We  have  Dr.  Mall's  specimens  in  the  laboratory  show- 
ing how  the  spiral  cardiac  bands  contract  with  each  beat  of  the 
heart  in  the  exact  familiar  pattern  of  wringing  out  a  rag.  This 
prompted  Dr.  Mall  to  reconsider  the  development  of  the  heart, 
and  his  work  here  led  to  what  he  considered  the  next  step, 
that  of  following  out  the  origin  and  development  of  the  atrio- 
ventricular bundle  and  the  Purkinjc  bands. 

Another  line  of  anatomical  study  which  interested  him  was 
the  study  of  the  brain.  Here  he  has  drawn  to  the  anthropo- 
logical side.  He  realized  that  Baltimore  afforded  a  rare  oppor- 
tunity to  study  the  problem  of  race  in  connection  with  the 
brain.  Dr.  Hrdlicka,  the  anthropologist  in  Washington,  had 
said  to  him  that  the  brain  of  a  negro  could  be  distingnislied 
from  that  of  a  white  man,  and  with  this  in  mind  Dr.  Mall 
made  a  comparative  study  of  the  brains  in  the  anatomical  col- 
lection, comparing  them  by  weights,  the  complexity  of  their 
convolutions,  the  area  of  the  cross-section  of  the  frontal  part 
of  the  corpus  callosum,  and  other  criteria.  Idealizing  that  no 
man  can  free  himself  of  prejudice,  he  charted  all  of  his  data 
by  means  of  numbers,  filling  in  the  race  and  sex  only  after  the 


charts  were  complete.  In  this  way  he  showed  that  the  crude 
present  day  methods  are  inadequate  for  scientific  deductions 
regarding  the  relation  of  the  brain  to  race  and  sex.  Of  the 
criteria  on  race  there  remains  only  the  difference  in  the  shape 
of  the  brain  corresponding  to  the  well-known  difference  in  the 
shape  of  the  head.  He  was  profoundly  interested  in  the  subject 
of  the  development  of  the  brain.  After  the  monograph  of 
His  on  the  development  of  the  tracts  in  the  brain  written 
during  his  last  year,  Dr.  Mall  plotted  out  such  tracts  as  could 
be  made  out  in  the  brains  of  his  specimens,  and  it  was,  I  know, 
one  of  his  great  desires  to  see  this  problem  developed  in  the 
new  Carnegie  Laboratory  of  Embryologj'. 

In  his  anatomical  studies  Dr.  Mall  has  enriched  his  science 
with  a  wide  range  of  methods.  Our  laboratory  is  full  of 
examples  of  beautiful  injections,  corrosions  of  blood-vessels, 
preparations  of  connective  tissue  made  by  differential  digestion 
and  maceration,  cleared  embryos  which  show  the  development 
of  the  skeleton,  and  many  others.  Through  his  influence  the 
technique  of  modelling  has  been  greatly  improved  and  ex- 
tended. His  own  methods  of  work  in  the  laboratory  are  of 
great  interest,  and  he  frequently  discussed  the  influence  of 
Ludwig  in  this  connection.  Contrary  to  the  usual  type.  Dr. 
Mall  was  far  more  active  mentally  than  physically.  I  have 
known  him  to  think  and  plan  with  the  greatest  care  so  that  a 
bit  of  routine  might  be  simplified.  Thus,  it  was  his  habit  to 
think  out  every  detail  of  an  experiment  before  he  undertook  it : 
he  never  employed  the  system  of  trying  a  thing  out  without 
adequate  preparation,  or  of  approximating  his  methods  through 
errors.  For  this  reason  he  made  but  one  experiment  a  day. 
If  he  failed  he  would  not  repeat  it  until  the  next  day,  thus 
giving  himself  ample  time  to  think  out  the  reasons  of  his 
failure. 

He  was  very  intolerant  of  the  collection  of  unanalyzed  ma- 
terial. His  interest  in  technical  procedures  was  only  in  their 
bearing  upon  the  solving  of  problems ;  it  lay  in  understanding 
the  principles  rather  than  in  multiplying  evidence. 

We  have  outlined  Dr.  flail's  work  in  anatomy  as  it  grew  out 
of  his  work  in  Ludwig's  laboratory,  and  we  shall  sum  it  up  l)y 
saying  that  he  approached  anatomy  with  an  interest  in  struc- 
ture as  adapted  to  function  rather  than  in  morphology.  But 
he  was  not  only  an  anatomist,  he  was  also  an  embryologist. 
In  1891,  he  published  an  account  of  a  normal  human  embryo, 
now  placed  in  the  fourth  week  of  development.  He  made  a 
most  careful  and  accurate  study  of  all  its  systems,  illustrated 
by  the  surface  form,  in  models  and  casts.  This  was  the  first 
human  embrj'o  ever  modeled  in  America,  and  at  that  time  it 
was  the  most  complete  account  of  any  human  embryo  in 
existence.  In  this  study  he  announced  several  discoveries. 
He  described  a  new  stage  in  the  development  of  the  brain  and 
its  nerves,  and  traced  the  origin  of  the  splanchnic  nerves.  Here 
also  was  repeated  one  of  Dr.  Mall's  earlier  discoveries,  namely 
that  the  Eustachian  tube  and  middle  ear  arise  from  the  first 
branchial  arch,  and  in  this  study  lay  the  foundation  of  his 
studies  on  the  crelom  and  the  vasciilar  system.  The  effect  of 
this  work  on  Dr.  JIall  is  to  be  seen  in  these  words  in  one  of  his 
publications:   "I  always  think  in  human  anatomy  in  relation 
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to  this  embryo."  Huber  has  said  that  this  study  has  served  as  a 
model  for  all  future  work  of  its  type.  It  did  more,  for  like  his 
work  on  the  stomach,  it  represents,  as  it  were.  Dr.  Mall's  pro- 
gram in  embryology.  Here  one  can  see  the  beginning  of  the 
type  of  embryological  work  which  will  be  associated  with  his 
name. 

This  specimen  forms  the  foundation  of  the  priceless  col- 
lection of  over  two  thousand  human  embryos  which  Dr.  Mall 
later  gave  to  the  Department  of  Embryology  of  the  Carnegie 
Institution  of  Washington.  It  was  perfect,  beautifully  fixed 
and  sectioned.  When  he  had  finished  the  description  of  it  he 
offered  it  as  a  tribute  to  his  teacher.  His.  His  returned  it, 
with  several  others  of  his  own,  expressing  the  wish  that  they 
might  be  the  nucleus  for  a  much  larger  collection.  How  richly 
has  this  gift  borne  fruit  in  the  development  of  the  science  of 
embryology ! 

In  the  study  of  embrj^onic  development  three  names  stand 
out  in  logical  sequence,  von  Baer,  His,  Mall.  Neither  His 
nor  Dr.  Mall  were  concerned  with  the  phenomena  of  matura- 
tion, fertilization  or  the  cleavage  stages,  in  the  develop- 
ment of  the  embryo,  but  the  latter  has  characterized  the  work 
of  His  as  laying  a  foundation  for  histogenesis.  In  like  manner 
the  work  of  Dr.  Mall  in  normal  embryology  may  be  summed  up 
in  the  term  organogenesis.  He  has  traced  the  growth  of 
organs  up  to  their  adult  stage.  He  has  laid  the  foundation  for 
a  complete  anatomical  survey  of  the  human  embryo  in  all  stages 
of  its  development.  Here,  for  example,  belong  his  studies 
on  the  diaphragm.  Based  on  the  discovery  of  His  that  the 
diaphragm  arises  in  the  head,  in  the  septum  transversum, 
and  shifts  caudalward.  Dr.  Mall  determined  the  origin  of  the 
pleuro-pericardial  membranes  and  the  pillars  of  the  dia- 
phragm, and  then  traced  the  shifting  of  the  diaphragm  to 
its  final  position  in  the  adult.  The  same  type  of  work  is  seen 
in  the  study  of  the  ventral  abdominal  walls,  following  the 
shifting  of  the  rectus  muscle,  and  still  more  clearly  is  it 
brought  out  in  his  study  of  the  loops  of  the  intestine.  He 
followed  the  pattern  and  position  of  these  loops,  first  in  their 
early  shifting  from  the  coelom  into  the  cord,  and  subse- 
quently studied  the  mechanism  of  their  return  back  into  the 
abdominal  cavity  as  the  foetus  develops.  In  the  dissecting 
room  he  determined  the  normal  position  of  the  loops  in  the 
adult,  and  by  experiments  on  animals  showed  that  both  the 
intestine  and  the  omentum  seek  their  normal  poi^ition  when 
disturbed.    Of  this  work  His  wrote : 

Your  satisfaction  in  your  work  will  be  lasting,  because  you  have 
brought  light  into  a  field  which  was  so  obscure.  The  thing  which 
has  been  lacking  in  all  of  our  studies  on  development  up  to  this 
time  has  been  observations  on  the  transition  between  the  early 
embryonic  and  foetal  stages  up  to  the  form  of  the  adult.  For  the 
intestine  you  have  given  the  entire  study  from  the  beginning  up 
to  the  end,  and  I  regard  it  a  great  step  in  advance. 

It  is  in  connection  with  the  development  of  the  vascular 
system  that  Dr.  Mall  made  some  of  his  most  significant  con- 
tributions to  embryology.  One  of  the  most  important  points 
in  the  study  of  the  embryo  mentioned  above  was  solving  the 
problem  of  the  primitive  ventral  branches  of  the  aorta.  This 
he  did  by  showing  that  the  vessels  which  are  the  forerunners 


of  the  cceliac  axis  and  superior  mesenteric  artery  arise  as  far 
forward  as  the  first  dorsal  segment,  and  by  indicating  the 
method  by  which  they  shift  back  to  their  position  in  the  adult. 
This  work  has  since  been  repeated  with  more  specimens  but 
not  analyzed  with  more  insight.  I  recall  in  connection  with 
these  more  elaborate  subsequent  studies  on  this  subject  one 
of  Dr.  Mall's  characteristic  comments :  "  I  can  never  become 
interested  in  the  mere  collection  of  new  examples  after  a  prin- 
ciple has  once  been  thoroughly  established."  It  is  in  his  work 
on  the  development  of  the  vascular  system  that  his  physio- 
logical bent  and  the  theories  he  entertained  concerning  growth 
gradually  converge.  He  saw  the  fundamental  significance 
of  endothelium  in  connection  with  the  vascular  system;  that 
blood  vessels  are  not  parts  of  the  great  system  of  tissue-spaces, 
with  their  slow  movement  of  the  fluid  contained,  but  are 
determined  rather  by  a  special  smooth  lining  of  a  differen- 
tiated cell  or  endothelium.  He  carried  over  to  embrj-ology 
the  methods  of  injection  of  blood-vessels  and  lymphatics  in 
use  for  the  adult  and  thereby  made  possible  the  study  of  the 
spread  of  vessels  in  the  embryo  of  his  own  work  and  that  of 
his  students,  as  illustrated  in  the  Manual  of  Human  EmJiry- 
ology,  edited  by  Keibel  and  Mall.  There  is  represented  the 
progress  which  was  made  by  the  laboratory  under  his  guidance. 
He  established  the  method  by  which  it  will  be  possible  to  give 
a  complete  account  of  the  development  of  the  vascular  system. 

Dr.  Mall  also  discovered  the  fact,  now  abundantly  confirmed, 
that  endothelium  ran  give  rise  to  the  fibers  of  reticulum. 
In  the  study  of  the  vascular  system  he  emphasized  again  and 
again  the  value  of  the  study  of  the  organ  as  a  whole.  Trained 
by  the  man  who  invented  the  microtome  and  himself  making 
improvements  on  it,  he  reacted  strongly  against  those  anato- 
nii!5ts  who  study  only  sections.  He  was  interested  in  the  archi- 
tecture of  an  organ;  to  use  one  of  his  own  phrases  he  had 
"  a  feeling  for  a  structure."  Indeed  he  has  often  said  that  if 
he  were  to  choose  a  career  again,  it  would  be  that  of  an  archi- 
tect. His  gift  in  anatomy,  like  the  gift  of  a  sculptor  or  the 
architect,  was  the  power  to  visualize  structure  in  three  dimen- 
sions. Thus  one  can  understand  his  pleasure  in  the  studies  of 
the  architecture  of  the  vessels  of  organs,  given  not  in  indefinite 
terms  but  showing  the  exact  pattern  of  all  the  vessels,  the 
number  and  relation,  the  order  of  arteries  from  the  main  to 
the  terminal  branches.  Thus  he  has  left  to  us  a  rich  heritage 
of  corrosions  of  all  of  the  arteries  and  veins  of  various  organs 
which  is  worthy  of  a  place  in  the  great  scientific  museums  of 
the  world.  In  the  study  of  the  development  of  the  vascular 
system  he,  more  than  any  one  else,  has  analyzed  the  laws  of 
vascular  growth  as  outlined  by  Thoma. 

During  the  latter  part  of  his  life.  Dr.  ilall  became  more 
and  more  interested  in  the  problems  associated  with  his  col- 
lection ;  that  is  to  say,  in  the  type  of  problems  for  which 
institutes  for  research  are  founded,  and  which  depend  for 
their  solution  upon  the  analysis  of  a  large  amount  of  material 
and  the  cooperation  of  experts  along  closely  allied  lines.  These 
problems  touch  more  and  more  closely  the  problems  of  clinical 
medicine  and  social  welfare.  Such,  for  example,  is  the  study 
of  abnormal  embryos,  leading  up  to  the  analysis  of  their  fre- 
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queucy  and  causes,  the  study  of  tubal  pregnancy,  the  normal 
curve  of  growth  for  the  human  embryo,  the  determination  nl' 
its  age,  the  nature  of  implantation,  and  the  causes  of  sterility 
and  abortion.  He  first  became  interested  in  the  study  ot 
abnormal  embryos  through  separating  the  normal  from  the 
abnormal  in  his  collection.  In  1893  he  described  a  specimen. 
then  the  youngest  in  his  collection,  as  a  normal  embryo  of 
the  second  week,  and  later  concluded  that  it  was  an  older 
abnormal  embrj-o.  His  first  general  account  of  abnormal 
embryos  was  in  the  volume  of  The  Johns  Hopkins  Hospital 
Reports,  published  in  honor  of  Dr.  Welch  in  1900.  Eight 
years  later  he  published  a  monograph  on  monsters  of  which 
Morgan  wrote : 

The  recent  publication  by  Mall  on  the  causes  underlying  the 
origin  of  human  monsters  marks  an  epoch  in  the  study  of  tera- 
tology in  this  country,  tor  he  has  treated  the  subject  with  a 
breadth  of  view  and  a  wealth  of  illustrations  rarely  found  in  the 
handling  of  this  complex  question.  Mall  has  brought  to  the  task 
a  profound  knowledge  of  the  older  literature  of  the  subject,  an 
appreciation  of  the  most  modern  results  in  e.xperimental  tera- 
tology, and  a  thorough  familiarity  at  first  hand  with  the  subject 
of  human  monsters.  The  physician  and  anatomist  are  brought 
into  close  touch  with  the  work  generally  supposed  to  be  outside 
their  proper  field;  and  on  the  other  hand  the  student  of  malfor- 
mations in  the  lower  animals  will  be  made  to  appreciate  the  inex- 
haustible supply  of  human  materials  with  which  the  anatomist 
and  physician  are  familiar. 

In  tliis  study  and  in  the  work  of  the  last  six  years,  i.)r.  ilall 
has  given  a  masterly  analysis  of  the  causes  of  monsters.  He 
has  shown  that  from  the  earliest  ages  of  the  world's  history 
the  study  of  monsters  has  been  one  of  the  capital  problems  of 
anatomy,  medicine  and  natural  history;  that  the  bolieC  in 
supernatural  causes  gave  way  to  the  theory  of  maternal  im- 
pressions, and  that  this  must  now  give  way  to  a  seientilie 
analysis  of  their  causes.  Dr.  Mall  recognized  that  a  few 
abnormalities,  Polydactyly  for  example,  are  germinal  and  can- 
not be  produced  experimentally ;  but  that  monsters  are  nut 
due  to  germinal  or  hereditary  causes,  but  are  produced  from 
normal  embryos  by  influences  which  are  to  be  sought  in  their 
environment.  The  cause  of  monsters,  he  has  indicated,  lies 
buried  in  the  non-committal  term  of  faulty  implaiilalinn. 
Thus  the  study  of  normal  and  abnormal  implantation  of  the 
embryo  became  one  of  the  chief  problems  which  he  proposed 
to  study  in  the  new  institute  of  embryology.  In  his  recent 
paper  on  cyclopia  he  has  given  a  masterly  analysis  of  the  recent 
work  in  experimental  embryology.  He  showed  that  as  soon  as 
Stockard  succeeded  in  experimenting  with  eggs  in  suc:h  a  way 
as  to  produce  cyclopean  monsters  at  will,  the  explanation  of 
the  process  was  at  hand;  for  the  work  demonstrated  that  a 
slight  change  in  chemical  environment,  acting  at  a  critical 
time,  caused  cyclopia.  Hr.  Mall  studied  the  cyclopean  mmi- 
sters  in  his  collection,  one  uf  which  is  at  a  stage  where  a  com- 
plete analysis  could  be  made,  and  in  conclusion  he  says:  "  It 
seems  to  me  that  the  studies  based  upon  our  collection  of 
embryos,  as  well  as  recent  investigations  in  experimental 
embryology  set  at  rest  for  all  time  the  question  of  the  causa- 
tion of  monsters.  It  lias  lieen  my  aim  to  demonstrate  that  tlu' 
embryos  found  in  pathological  human  ova  and  those  olitained 


experimentally  in  animals  are  not  analogous  or  similar,  but 
identical.  A  double  monster  or  a  cyclopean  fish  is  iden- 
tical with  the  same  condition  in  human  beings.  In  all  cases 
monsters  are  produced  by  external  causes  acting  upon 
the  ovum."  Thus,  most  localized  abnormalities  and  monsters, 
of  which  he  gives  a  wealth  of  illustrations,  can  be  traced  back 
to  the  faulty  nutrition  of  the  embryo  at  early  critical  stages, 
and  the  effects  can  be  followed  with  every  grade  of  intensity, 
from  complete  degeneration  of  the  ovum  to  monsters  which 
survive  to  term.  One  of  his  most  interesting  deductions  is 
that  in  some  forms  of  faulty  implantation  there  results 
dissociation  of  the  tissues  of  the  embrv'O,  so  that  they  grow- 
exactly  as  do  the  cells  in  experiments  with  tissue-culture,  with- 
out the  correlating  forces  which  check  and  integrate  the  organs 
in  normal  develojiment. 

It  is  to  my  mind  a  significant  example  that  this  work  was 
carried  on  during  the  years  given  to  the  organization  of  a 
new  department,  that  the  work  of  administration  was  so 
planned  that  it  did  not  check  research.  It  is  not  too  much  to 
say  that  this  work  of  Dr.  Mall  opens  up  a  whole  new  field, 
and  that  it  has  already  formed  a  broad  foundation  on  which 
all  future  study  of  abnormalities  in  development  must  rest. 
Such  was  the  work  with  which  he  was  engaged  at  the  time  of 
his  death.  In  his  vision  of  an  institute  for  embryological 
research  he  saw  that  two  great  lines  of  work  in  which  he  was 
most  interested  could  be  brought  to  a  sticcessful  conclusion 
within  a  reasonable  limit  of  time.  First,  that  the  full  develoji- 
ment of  the  study  of  organogenesis  could  give  us  a  completely 
rationalized  anatomy,  and  that  only  by  completing  the  story 
of  the  development  of  the  organism  could  we  hope  to  under- 
stand its  normal  structure  and  its  range  of  variation.  Second, 
that  there  is  a  group  of  problems  such  as  determination  of 
the  curve  of  growth,  the  study  of  abnormalities  and  their 
causes,  normal  and  abnormal  implantation  and  others  which 
may  be  grouped  together  under  the  study  of  the  laws  of  growth 
which  lie  beyond  the  ])owers  of  a  single  individual,  and  are  thus 
only  to  be  attacked  through  organized  research.  How  often 
has  he  said  during  the  latter  months  of  his  life,  "my  work 
is  mapped  out  for  the  next  ten  years."  FortniiMtely  in  his 
"plea  for  an  institute  of  human  emliryology."  and  in  sdiiie 
unpublished  manuscripts  some  of  these  ]ilans  ai'e  n'eunled. 
but  for  the  loss  of  those  coming  years  that  wnuld  have  given 
us  his  greatest  achievements,  those  achievements  for  which  his 
whole  life  has  been  the  preparation,  no  philosojihy  can  console 
us.  About  a  month  before  his  death  he  put  the  question  to 
me :  "  What  would  you  say  had  been  the  effect  of  the  Carnegie 
Institute  of  Embryology  upon  this  laboratory?"  to  which  1 
replied :  "  It  has  lifted  the  research  of  the  place  from  a  some- 
what amateurish  state  to  a  professional  state."  \ever  shall 
I  forget  the  jileasure  in  his  face  as  he  replied,  "  it  is  exactly 
what  I  wished  to  do."  Such  was  his  aim,  such  the  ideal  from 
which  he  had  never  swerved  from  the  very  lieginning  of  his 
career. 

No  account  of  Dr.  JlalTs  seientilie  woi-k  is  cdinplete  without 
a  mention  of  his  contribnlion  in  the  training  of  others.  It  is 
well  known  tha,t  Ludwig  published  but  little  under  his  own 


May,  1918] 


JOHNS   HOPKINS  HOSPITAL  BULLETIN 


121 


name,  so  that  as  time  goes  on  most  of  his  ideas  will  live  throush 
the  works  of  those  he  trained.  Dr.  Mall  has  done  both ;  wliat 
lie  himself  accomplished  has  just  been  only  briefly  recorded 
from  a  study  of  something  over  a  hundred  works  from  hi- 
pen.  Besides  this  he  has  developed  in  this  country  what  might 
be  termed  a  school  of  anatomy,  represented  by  five  hundred 
articles  which  have  appeared  from  his  laboratory.  Of  teaching 
he  had  the  highest  ideal.  He  once  said,  "  What  higher  title 
could  there  be  than  that  of  a  great  teacher?"  That  he  him- 
self was  one  of  the  world's  great  teachers  will  be  realized  when 
his  influence  in  the  development  of  medical  education  in  this 
country  is  adequately  analyzed.  To  the  general  problems  of 
education  he  gave  deep  thought  and  great  originality.  His 
teaching  was  characterized  by  two  broad  principles,  which 
were  followed  in  his  own  laboratory:  First,  that  each  student 
should  approach  his  work  in  the  spirit  of  a  discoverer.  Second, 
that  since  in  each  class  there  may  be  those  who  are  destined 
to  become  the  intellectual  leaders  of  the  next  generation,  liberty 
in  education  is  absolutely  essential,  in  order  that  the  strong 
personality  might  develop.  His  own  methods  of  training 
others  were  unique — so  bound  up  with  his  own  rare  personality 
that  none  could  copy,  and  few  describe  them.  He  had  a  gift. 
perhaps  a  genius,  for  stimulating  thought.  Rarely,  indeed, 
by  question;  the  quiz  he  never  used ;  it  was  more  in  the  nature 
•of  an  occasional  suggestion,  the  acuteness  of  which  impressed 
one  more  and  more  profoundly  as  one  pondered  over  it.  Per- 
haps his  most  fundamental  quality  was  his  rare  generosity 
which,  I  am  convinced,  he  would  freely  ascribe  to  the  influence 
of  Ludwig.  I  recall  distinctly  an  instance  in  which  a  student 
had  worked  carefully  and  accurately  with  him  without,  how- 
ever, understanding  the  meaning  of  the  value  of  his  observa- 
tions. The  student  became  discouraged  and  had  decided  t<i 
give  up  the  work,  when  Dr.  ilall  asked  for  his  notes,  and  later 
published  a  very  interesting  paper  under  the  student's  name. 
This  incident  is  most  interesting  in  connection  with  one  of 
Dr.  Mall's  letters,  written  in  the  early  days  of  the  medical 
school  when  he  was  homesick  for  the  laboratory  of  Leipzig. 
He  cites  therein  that  before  leaving  Leipzig  he  had  given  some 
incomplete  studies  to  Ludwig  evidently  expecting  him  to  use 
them  in  his  own  work,  but  that  Ludwig  had  added  experiments 
and  published  them  all  under  Dr.  Mall's  name.  He  then  con- 
<'ludes :  ''  Can  you  blame  anyone  for  wanting  to  return  to  one 
who  would  do  things  like  that?"  Ludwig,  he  wrote,  was 
entirely  without  selfishness,  and  when  I  tried  to  thank  him 
for  all  he  had  done  Ludwig  replied,  "  Pass  it  on.'"  This, 
indeed,  became  the  great  watchword  of  Dr.  MalTs  life.  Most 
freely  did  he  give  his  ideas  and  his  energies  to  his  students. 
You  will  find  no  joint  research  with  his  students  because  all 
that  he  gave  them  he  meant  to  be  theirs.  He  demanded  in 
return  the  development  of  high  standards  of  work.  In  fact, 
perhaps  the  most  lasting  efl'ect  which  he  made  upon  the  minds 
of  his  followers  was  the  value  of  scientific  standards  and  the 
meaning  of  ideals  in  research.  He  never  gave  first  hand 
praise ;  the  only  encouragement  which  a  pupil  received  was  a 
genuine  interest  in  his  work,  but  what  a  rare  enjoyment  when 
the  teacher  discussed  with  the  student  his  prejjaration.     Hi' 


made  the  rounds  of  the  laboratory  nearly  every  day  and  gave 
his  staff  and  his  students  much  of  his  time.  Each  one  learned 
that  Dr.  Mall  was  sure  to  come  while  he  was  making  progress 
to  enjoy  it  with  him,  and  thus  the  student  came  to  find  enjoy- 
ment where  Dr.  Mall  found  his — in  the  work  itself,  ilany 
of  his  informal  talks  in  the  laboratory  were  on  general  topics 
rather  than  on  the  specific  development  of  research,  and  so 
general,  often  so  whimsical  were  these  discussions  that  their 
meaning  was  lost  entirely  upon  more  than  one  student. 

In  the  organization  of  departments  there  are  leaders  who 
train  others  only  in  their  own  problems,  giving  little  scope 
for  independent  work.  Dr.  Mall,  on  the  contrary,  was  keen 
to  give  opportunities  to  those  who  could  develop  an  indepen- 
dent line  of  research.  Thus,  for  example,  in  his  laboratory 
developed  the  method  of  tissue-culture.  Again,  though  his 
own  work  did  not  lead  him  into  the  newer  fields  of  cytology, 
he  saw  to  it  that  this  work  was  represented  in  the  laboratory. 
An  even  more  striking  example,  perhaps,  is  that  he  was  the 
first  to  see  that  the  methods  of  anthropology  might  be  applied 
with  great  value  to  the  study  of  embryology,  hence  he  brought 
into  the  department  of  embryology  professional  anthro- 
pologists, thereby  widening  the  scope  of  the  science  of  em- 
bryology. 

Closely  bound  up  with  his  own  scientific  achievements  is  the 
part  he  played  in  the  development  of  scientific  publications 
in  this  country.  According  to  his  own  account,  when  he  started 
out  he  hoped  that  the  excellent  Journal  of  Morphology  would 
care  for  all  the  more  complete  publications  of  the  laboratory, 
but  it  became  hampered  financially  and  finally  suspended 
publication  in  1903.  During  a  term  of  years  those  in  the 
laboratory  well  remember  that  he  constantly  discussed  the 
feasibility  of  establishing  a  new  journal.  At  the  meeting  of 
anatomists  held  in  Baltimore,  in  1900,  a  committee  was  formed 
to  launch  the  American  Journal  of  Anatomy,  and  its  first 
number  appeared  the  following  Xovember,  1901.  In  190fi 
followed  the  Anatomical  Record,  lioth  published  first  in  Balti- 
more. In  1908,  when  the  Journal  of  Morphology  was  resumed 
by  the  Wistar  Institute,  Dr.  Mall's  work  on  monsters  comprised 
its  first  number.  In  carrying  out  his  ideas,  however,  he 
worked  through  others  to  such  an  extent  that  many  failed  to 
realize  whose  was  the  real  directing  force.  His  originality, 
far-seeing  vision  and  courage  for  undertaking  new  enterprises 
could  not  be  better  illustrated  than  in  these  journals.  More 
.striking  still,  as  a  sign  of  his  ideal  of  developing  scientific 
publications  in  this  country  are  the  new  contributions  to 
embryology,  published  by  the  Carnegie  Institution  of  Wash- 
ington. 

In  his  introduction  tn  the  article  on  His.  Dr.  ^Mall  wrote 
these  words : 

The  ancient  science  of  anatomy  has  been  perpetuated  during 
many  centuries  by  great  men  who  have  dedicated  their  lives  to  it. 
The  list  is  a  long  one,  for  the  development  of  the  science  has  been 
slow  and  progressive  from  the  earliest  ages  to  the  present  time: 
we  find  in  it,  on  the  one  hand,  some  of  the  names  of  the  greatest 
who  have  ever  lived— Aristotle,  Vesalius— on  the  other,  the  names 
of  those  who  rank  as  leaders  of  a  generation,  Bichat,  His. 
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With  Bichat  and  His  belongs  the  name  of  Mall.  His  name 
will  be  associated  with  the  present  strongly  physiological  bent 
of  modern  anatomy,  with  the  laying  of  a  broad  foundation  of 
erganogenisis  in  embryology,  whereby  anatomy  is  being 
rationalized,  and  with  the  vision  of  a  broadening  of  the  scope 
of  embryology  so  as  to  bring  it  into  relation  with  the  prob- 
lems of  clinical  medicine  and  social  welfare.  In  America  his 
place  is  unique,  it  goes  without  saying  that  he  was  our  greatest 
anatomist.  More  than  any  other  man  in  American  medicine 
he  has  led  his  generation  into  the  way  of  research. 
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2.  Die  Blut-  und  Lymphwege  im  Dunndann  des  Hundes. 
Abhandl.  d.  math.-phys.  CI.  d.  k.  Sachs.  Gesellsch.  d  Wissensch., 
1887,  XIV,  153-189. 

3.  The  first  branchial  cleft  in  the  chick.  Johns  Hopkins  Univ. 
Circulars,  VII.  1888,  p.  38. 

4.  The  branchial  region  of  the  dog.    Ibid.,  p.  39. 

5.  Development  of  the  Eustachian  tube,  middle  ear,  tympanic 
membrane,  and  meatus  of  the  chick.  Studies  Biol.  Lab.,  Johns 
Hopkins  Univ..  IV.  1887-8. 

6.  The  branchial  clefts  of  the  dog.  with  special  reference  to  the 
origin  of  the  thymus  gland.    Ibid. 

7.  Reticulated  and  yellow  elastic  tissues.  Anatomischer  .\n- 
zeiger,  1888,  III,  397-401. 

8.  A  study  of  the  intestinal  contraction.  Johns  Hopkins  Hos- 
pital Reports,  I,  1SS9.  37-75. 

9.  Healing  of  intestinal  sutures.    Ibid..  76-92. 

10.  Reversal  of  the  intestine.    Ibid..  93-110. 

11.  Die  motorische  Nerven  der  Portalvene.  Arch.  f.  Anat.  u. 
Physiologie.  1890.  Physiol.  Abth.,  Sup.  Bd..  57-58. 

12.  Development  of  the  lesser  peritoneal  cavity  in  birds  and 
mammals.    Journal  of  Morphologj-,  V,  1891,  165-179. 

13.  Das  reticulirte  Gewebe  und  seine  Beziehungen  zu  den  Bin- 
degewebsfibrillen.  Abhandl.  d.  math.-phys.  CI.  d.  k.  Sachs. 
Gesellsch.  d.  Wissensch.,  XVII,  1891.  299-338. 

14.  A  human  embrj-o  twenty-six  days  old.  Journal  of  Morphol- 
ogy, V,  1891,  459-480. 

15.  Methods  of  preserving  human  embryos.  .-Vmerican  Natu- 
ralist. 1891. 

16.  Der  Einfluss  des  Systems  der  Vena  portae  auf  die  Vertheilung 
des  Blutes.    Arch.  f.  Anat.  u.  Physiol..  1892,  Physiol,  .-^bth..  409-453. 

17.  The  vessels  and  walls  of  the  dog's  stomach.  Johns  Hopkins 
Hospital  Reports,  I,  1896,  1-34. 

18.  A  human  embryo  of  the  second  week.  Anatomischer  An- 
zeiger,  1893,  VIII.  630-33. 
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20.  Early  human  embryos  and  the  mode  of  their  preservation. 
Johns  Hopkins  Hospital  Bulletin,  IV,  1893.  115-121. 
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24.  The  contraction  of  the  vena  portje  and  its  influence  upon  the 
circulation.    Johns  Hopkins  Hospital  Reports,  I,  1896. 

25.  Reticulated  tissue  and  its  relation  to  the  connective  tissue 
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IN  MEMOKIAM 

EDWIX  S.  LIXTOX 

Edwin  S.  Linton,  a  memVier  of  tlie  class  of  1918  of  The 
Johns  rio])kins  Medical  School,  died  in  France  on  Xoveraber 
4,  1917.  He  was  a  son  of  Professor  and  Mrs.  Edwin  Linton, 
of  Washington  and  Jefferson  College,  and  a  native  of  Penn- 
sylvania. He  graduated  at  Washington  and  Jefferson  College 
in  1913  and,  after  a  year  of  post-graduate  study  at  the  same 
institution,  entered  The  Johns  Hopkins  iledical  School  in 
1914,  where  he  was  an  earnest  and  enthusiastic  student  until 
he  became  a  member  of  The  Johns  Hopkins  Hospital  Unit 
and  went  to  France.  At  first  he  was  assigned  to  service  at  a 
port  hospital  for  two  months  as  a  night  superintendent,  an 
admitting  officer  in  the  out-]mtient  department,  and  in  tlie 
operating  room. 

Later,  he  rejoined  the  staff  of  the  base  hospital.  After 
serving  in  various  capacities,  he  finally  was  assigned  to  the 
medical  service  as  an  acting  interne. 

Upon  November  10,  191T,  he  fell  ill  with  scarlet  fever  and 
died,  four  days  later.  His  death  was  felt  keenly  by  all,  and 
especially  by  his  classmates  and  associates,  with  whom  he 
was  a  great  favorite  by  reason  of  his  ready  wit  and  optimistic 
temperament. 

Flowers  were  sent  by  officers,  nurses  and  fellow  students. 
He  was  laid  to  rest  on  Xovember  15,  1917,  with  full  military 
honors  in  the  little  French  cemetery  near  Base  Hos]iital  Xo.  18. 

l.YLE  BAITXES  RICH 

Lyle  Barnes  h'ii  li,  a  member  of  the  class  of  1918  of  The 
Johns  Hopkins  Medical  School,  died  of  disease  on  December 
8,  1917,  at  Base  Hospital  No.  18,  American  Expeditionary 
Force,  France,  in  his  26th  year.  He  was  one  of  a  group  of 
34  medical  students  who  went  to  France  in  the  summer  of  1917 
in  connection  with  The  Johns  Hopkins  Hospital  Unit. 

He  was  a  native  of  Minnesota,  a  graduate  of  the  University 
of  North  Dakota,  and  a  student  at  The  Johns  Hopkins  Medical 
School  since  1914.  He  was  an  excellent  student,  being 
thorough  and  painstaking  in  all  his  work.     Although  quiet 


and  reserved  by  nature,  he  was  a  sympathetic  friend  and  wise 
counsellor  to  such  as  were  in  need  of  advice  or  assistance. 
He  had  an  intuitive  knowledge  of  human  nature  and  a  keen 
perception  of  character.  He  was  fond  of  reading,  of  poetry, 
and  also  of  music.  He  was  a  church  memlier  and  a  consistent 
Christian. 

While  in  France,  he  was  for  the  most  part  assigned  to 
laboratory  work,  largely  in  blood  determinations  and  serum 
reactions,  and  proved  himself  to  be  a  careful,  painstaking  and 
reliable  observer.  He  was  buried  in  the  little  hospital  ceme- 
tery in  France  with  military  honors,  attended  by  the  whole 
personnel  of  the  Unit,  by  the  side  of  his  classmate,  Edwin  S. 
Linton. 

MIRIAM  K.  KXOWLES 

iliriam  E.  Knowles,  daughter  of  ilr.  and  ilrs.  Thomas  C. 
Knowles,  of  Yardley,  Pennsylvania,  died  November  12,  1917, 
at  Base  Hospital  No.  18,  American  Expeditionary  Force,  of 
scarlet  fever,  after  an  illness  of  five  days. 

Miss  Knowles  was  a  graduate  of  Wellesley  College  and  of 
The  Johns  Hopkins  Hospital  Training  School  for  Nurses, 
class  of  1916.  She  was  an  enthusiastic  member  of  The  Johns 
Hopkins  LTnit,  interested  in  her  work,  and  devoted  to  her 
patients;  and  they  to  her.  Each  day  in  her  roxmd  of  duties, 
she  seemed  to  find  another  reason  why  she  was  glad  to  be  con- 
sidered among  the  first  on  duty  in  France,  ready  to  serve  her 
country. 

She  was  buried  with  other  Americans  in  a  little  French 
cemetery  very  near  Base  Hospital  No.  18.  Simple,  but  im- 
))ressive,  ceremonies  were  conducted  by  a  clergyman  connected 
with  the  Y.  M.  C.  A.  "  Lead  Kindly  Light,"  the  most  loved  of 
hymns,  was  beautifully  sung  by  a  quartette  of  medical  students. 
The  nurses  attended  in  Red  Cross  uniforms.  The  officers 
acted  as  pallbearers,  with  the  entire  personnel  as  escort.  Her 
casket  was  draped  with  the  American  flag.  There  were  many 
floral  oft'erings  from  nurses,  officers,  students,  and  her  friends 
among  the  patients.  Every  possible  honor  was  shown  her  as 
she  was  laid  to  re.st  by  those  who  had  learned  to  know  and 
appreciate  her  for  what  she  was — a  loyal  friend  and  a  devoted, 
conscientious  nurse,  who  had  given  her  life  for  her  countrv. 


NEW  PUBLICATIONS. 


The  following  six  monographs : 

Free  Thrombi  and  Ball-Thrombi   in  the  Heart.     By  J.  H. 
Hewitt,  M.  D.    82  pages.    Price,  $1.00. 

Benzol  as  a  Leucotoxin.    By  L.*.urexce  Selling,  M.  D.    60 
pages.    Price,  $1.00. 

Primary  Carcinoma  of  the  Liver.     By  M.  C.  Wixtehnitz, 
M.  D.    42  pages.    Price,  75  cents. 


The  Statistical  Experience  Data  of  The  Johns  Hopkins  Hos- 
pital, Baltimore,  Md.,  1892-1911.  By  Frederick  L. 
HoFFMAX,  LL.D.,  F.S.S.    161  pages.    Price,  $2.00. 

The  Origin  and  Development  of  the  Lymphatic  System.  By 
Florence  K.  S.\bin.    94  pages.    Price,  $2.00. 

The  Nuclei  Tuberis  Laterales  and  the  So-called  Ganglion 
Opticuni  Basale.  By  Edward  F.  Malone,  M.  D. 
Price,  $1.50. 


are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore.     Other  monographs  will  appear  from  time  to  time. 
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NOTES  ON  NEW  BOOKS. 


The  Pathology  of  Tumors.  By  E.  H.  Kettle,  M.  D.,  B.  S.,  Lond. 
Cloth  ?3.00.     (^'elo  York:  Paul  B.  Hoeber,  1916.) 

This  small  volume  will  be  appreciated  by  the  student  of  micro- 
scopic surgical  pathology  who  may  easily,  to  say  the  least,  be 
perplexed  by  the  mass  of  diverse,  uncorrelated  nomenclature  which 
abounds  concerning  tumor  pathology.  Adoption  of  the  older  no- 
menclature seems  not  unwise,  since  a  knowledge  of  synonyms 
cannot  be  avoided  and  the  older  terms  may  better  be  learned  first. 

The  number  and  quality  of  the  microscopic  illustrations  in  them- 
selves make  the  book  desirable  and  valuable;  whereas  its  brevity 
does  not  bar  its  usefulness  as  a  handy  volume  of  reference.  Its 
avowed  almost  total  abstinence  from  reference  is  regrettable. 
The  value  to  the  student  of  such  a  book,  in  which  some  concrete 
idea  of  the  structure  of  almost  any  given  tumor  is  quickly  to  be 
visualized,  would  certainly  be  greatly  enhanced  if  there  were 
present  a  list  of  the  related  noteworthy  publications.  The  scope 
of  such  a  book  as  this  can  only  be  to  furnish  nuclei  for  more  com- 
plete units  of  information.  The  fact,  as  the  author  notes,  that 
Durante  first  enunciated  the  theory  of  embryonic  rests,  usually 
attributed  without  qualification  in  this  country  to  Cohnheim, 
would  be  made  of  more  interest  to  the  student  if  the  reference 
were  at  hand.  This  is  a  less  vital  instance  of  the  failure  of  this 
time-saving  plan  of  little  or  no  bibliography. 

The  management  of  the  subject  matter  is  simple.  In  the  first 
part  is  placed  a  summary  of  the  various  phases  of  the  general 
biology  of  tumors;  next  the  general,  and  thirdly  the  special  pa- 
thology of  tumors  receives  attention.  The  description  is  clear  and 
concise.  However,  the  notice  given  certain  glands,  for  instance, 
the  pituitary,  is  far  too  scanty.  The  book  fills  a  niche  in  the 
domain  of  surgical  or  tumor  pathology  reference  books,  although 
its  limitations  are  easily  seen.  Not  the  least  of  the  latter  is  its 
almost  total  omission  of  macroscopic  considerations.  It  is,  how- 
ever, an  efficient  presentation  of  many  of  the  "  chief  points  "  of 
microscopic  tumor  pathology,  and  should  be  a  handy  book  for 
every  second  and  third  year  student.  W.  C.  D. 

Finch  and  Baines:  A  Seventeenth  Century  Friendship.  By  Archi- 
HALU  Malloch,  B.  a.  (Queens);  M.  D.  (McGlll);  Temporary 
Captain,  Canadian  Army  Medical  Corps.  (Cambridge:  At  the 
University  Press,  1917.) 

This  charmingly  written  and  beautifully  printed  quarto  of  89 
pages,  with  9  full-page  photogravure  illustrations,  owes  its  incep- 
tion, if  we  are  to  credit  the  author,  to  the  suggestion  of  Sir  William 
Osier,  who  has  given  such  an  impetus  to  medical  biographical 
studies  in  America  and  England.  The  lapse  of  years  does  not 
render  it  difficult  for  the  writer  of  this  brief  review  to  remember 
"  Archie  Malloch  "  as  a  boy  under  surgical  treatment  at  The  Johns 
Hopkins  Hospital,  and  to  recall  his  acute  mind  and  his  keen 
interest  in  the  better  forms  of  literature.  It  is  not  strange  that 
in  after  years  he  should  have  developed  a  fondness  for  the  studies 
which  have  given  us  this  volume. 

The  Seventeenth  Century  Friendship  relates  the  story  of  the 
intimacy  between  Sir  John  Finch  (1626-1682)  and  Sir  Thomas 
Baines  (1622  or  24-1680).  Both  were  medical  men  and  graduates 
of  Cambridge  University,  which  in  the  troublous  times  of  the 
period  seems  to  have  been  preferable  to  Oxford  as  a  place  of  study. 
Both  journeyed  to  Italy  together  and  spent  some  years  at  Padua 
and  received  degrees  there.  They  later  resided  at  Pisa,  where 
Finch  occupied  the  Chair  of  Anatomy  in  the  university  there  under 
the  patronage  of  the  Grand  Duke  of  Tuscany,  and  remained  several 
years.  He  had  as  associates  such  men  as  Malpighi,  Steno,  Borelli 
and  other  famous  names.  Upon  Finch's  return  to  England  he 
was  made  a  physician  to  the  Queen,  was  knighted  by  Charles  II 
in  1661,  and  later  sent  as  an  ambassador  to  the  Duke  of  Tuscany. 


His  friend  Baines  was  also  subsequently  knighted,  and  appointed 
a  professor  of  music  at  Gresham  College.  Both  Finch  and  Baines 
were  among  the  original  charter  members  of  the  Royal  Society  of 
England. 

Notwithstanding  a  decided  scientific  attitude  of  mind  towards 
natural  phenomena.  Finch  was  not  always  free  from  a  certain 
amount  of  unscientific  credulity.  He  believed  that  on  one  occasion 
a  shower  of  wheat  occurred  in  Italy,  and  also  that  the  pictures  on 
the  walls  of  a  church  on  certain  feast  days  descended  from  the 
walls  of  their  own  motion.  He  also  became  interested  in  the 
case  of  a  blind  man  in  Holland  who  claimed  to  have  the  ability 
to  detect  color  by  touch.  Finch  seems  to  have  had  a  degree  of 
incredulity  about  him,  but  does  not  avow  his  utter  disbelief  in 
the  possession  of  such  power.  The  friendship  of  Finch  and  Baines 
seems  to  have  been  most  intimate.  Baines  accompanied  Finch  to 
Constantinople  when  the  latter  was  made  ambassador,  and  died 
there;  his  remains  were  brought  to  England  by  Finch  on  his 
return. 

Finch  never  married,  it  is  thought,  out  of  consideration  for  the 
wishes  of  Baines.  The  friendship  between  the  two  was  most 
cordial  and  each  seems  to  have  supplemented  the  qualities  of  the 
other.  Neither  were  great  physicians  or  investigators,  but  both 
were  interested  in  studies  which  were  common  to  medical  men 
at  those  times.  They  were  eager  for  curious  bits  of  natural  his- 
tory and  semi-scientific  knowledge.  Finch  seems  to  have  been  the 
best  anatomist  and  man  of  science;  Baines,  on  the  other  hand,  was 
the  better  philosopher  and  broader  thinker.  The  letters  so  freely 
printed  which  passed  between  Finch  and  his  sister,  Anna  Conway, 
and  other  relatives  threw  much  light  upon  contemporary  history, 
manners  and  customs.  The  volume  also  shows  the  debt  of  English 
medical  study,  especially  in  anatomy  and  chemistry,  to  Italy  in 
the  17th  century.  The  author  deserves  great  praise  for  the  pains- 
taking and  admirable  use  which  he  has  made  of  his  materials. 

H. 

A  Text-Book  of  Nervous  Diseases  for  Students  and  Practising 
Physicians.  In  thirty  lectures.  By  Robebt  Bixg.  Translated 
by  Charles  L.  Allen.  Cloth.  (New  York:  Rebman  Company, 
1!)1.-,.) 

As  the  translator  states  in  his  preface,  this  is  a  thoroughly  use- 
ful, practical  and  up-to-date  book.  Both  the  student  and  the  prac- 
titioner should  find  it  so.  In  size  between  the  summary  compends 
and  the  larger  handbooks,  it  is  convenient  to  handle,  the  type  is 
good  and  the  illustrations  are  excellent. 

The  subject  matter  is  well  arranged  and  well  presented.  It 
would  be  even  more  attractive  had  the  translator  followed  less 
closely  the  original  German  phraseology. 

The  nervous  manifestations  of  arteriosclerosis  are  especially 
well  treated.  T.  P.  S. 

Diseases  of  Occupation  arid  Vocational  Hygiene.  Edited  by 
George  M.  Kober,  M.  D.,  and  William  C.  Hanson,  M.  D.,  with 
illustrations  and  reference  tables.  Cloth  $8.00.  (Philadel- 
phia: P.  Blakiston's  Son  d-  Co.,  ll>l(i.) 

No  one  connected  with  an  active  out-patient  clinic  in  a  large 
manufacturing  community  can  tail  to  be  impressed  with  the  fre- 
quency with  which  occupational  diseases  are  met  with,  owing  to 
the  fact  that  very  often  adequate  protective  measures  are  not 
instituted  in  many  manufacturing  establishments.  Fortunately, 
the  more  enlightened  manufacturers  are  gradually  becoming  alive 
to  the  importance  of  protecting  their  workmen  a.gainst  intoxica- 
tions of  various  kinds,  partly  from  humanitarian  motives  and 
partly  owing  to  the  fact  that  failure  to  do  so  has  taught  them  that 
they  lessen  the  industrial  efficiency  of  their  employees.  This  volume 


126 


JOHNS   HOPKINS  HOSPITAL  BULLETIN 


[No.  3-i 


is,  therefore,  very  timely,  since  it  brings  up  to  date  the  knowledge 
that  has  been  acquired  concerning  the  various  occupational  dis- 
eases, as  well  as  the  best  measures  for  preventing  them.  No 
dispensary,  public  health  official,  social  worker,  corporation  sur- 
geon, or  director  of  a  manufacturing  plant,  where  the  health  of 
its  employees  is  endangered,  should  be  without  this  modern 
treatise. 

The  editors,  the  senior  member  of  whom  has  done  so  much  for 
the  furtherance  of  industrial  hygiene  in  this  country,  in  a  pre- 
fatory note,  give  a  most  interesting  historical  account  of  what 
has  been  done  up  to  the  present  time  towards  preventing  industrial 
diseases  among  workmen  engaged  in  menacing  occupations. 
England  was  the  pioneer  nation  to  grapple  with  this  important 
problem,  followed  by  France,  Germany  and  the  United  States. 
Much  useful  legislation  has  been  enacted  in  these  countries  to 
lessen  the  menace  from  various  dangerous  trades. 

The  work  is  really  a  collection  of  monographs  by  specialists  in 
their  particular  lines.  The  authors  are  John  B.  Andrews,  Irene  0. 
Andrews,  George  L.  Applebach,  Bailey  K.  Ashford,  Clarence  J. 
Blake,  John  T.  Bowen,  Louis  Casamajor,  C.  H.  Crownhart,  Luigi 
Devoto,  Seward  Erdman,  Langdon  Frothingham,  Alice  Hamilton, 
Emery  I-layhurst,  Charles  R.  Henderson,  Frederick  L.  Hoffman, 
Frederick  S.  Lee,  Thomas  S.  Lee,  Thomas  M.  Legge,  Harry  Lilien- 
thal,  Owen  R.  Lovejoy,  Sir  Thomas  Oliver,  Thomas  Ordway,  Harry 
C.  Soloman,  Elmer  E.  Southard,  Ludwig  Teleky,  John  W.  Trask. 
Ernest  E.  Tyzzer,  George  C.  Whipple  and  H.  V.  Wiirdemann. 

The  editors  have  divided  the  subject  matter  into  three  parts. 

Part  I  deals  with  the  specific  and  systemic  diseases  of  occupa- 
tion, including  fatigue  and  the  neuroses. 

Part  II  deals  with  the  causation  and  prevention  of  occupational 
diseases  and  accidents. 

Part  III  is  intended  to  be  of  service  to  those  who  may  be  called 
upon  to  investigate  in  the  shop  or  factory,  and  in  the  dispensary 
and  hospital,  the  relations  of  occupation  to  disability  and  disease. 

For  two  decades  Thomas  Oliver's  "  Dangerous  Trades;  The 
Historical,  Social  and  Legal  Aspects  of  Industrial  Occupations 
as  Affecting  Health  "  has  served  a  most  useful  purpose  as  a  work 
of  reference.  The  present  work,  to  which  Sir  Thomas  Oliver  is 
a  contributor,  brings  our  knowledge  of  occupational  diseases 
thoroughly  up  to  date.  T.  B.  F. 

Soma  Personal  Reminiscences  of  Dr.  Janeway.    By  Ja.mks  B.w.mui 
Clahk,  M.  D.     (New  York:  O.  P.  Putnam's  Sons,  1'.)I7.) 

This  tribute  to  the  late  Dr.  E.  G.  Janeway  by  an  intimate  friend 
is  marked  by  a  sincere  desire  on  the  part  of  the  author  to  portray 
him' as  he  knew  him  in  his  daily  life  in  contact  with  patients  and 
students,  and  in  his  professional  studies  and  public  life.  Dr.  Clark 
gives  many  interesting  reminiscences  of  acts  of  kindness  towards 
the  sick  and  deserving,  and  anecdotes  of  a  personal  character 
showing  Dr.  Janeway's  manner  of  life  and  modes  of  thought.  He 
was  kind  in  his  relations  with  young  and  inexperienced  physi- 
cians; he  loved  his  profession,  and  was  high-minded  in  the  per- 
formance of  all  duties;  he  strove  to  advance  the  science  of  medi- 
cine by  his  labors  and  studies.  The  gratitude  of  the  author  to 
Dr.  Janeway  is  most  creditable,  and  forms  in  reality  the  key-note 
of  the  little  book. 

The  Obstetrical  Quiz  for  Nurses.     By  Hilda  Emzaukth  Caklson. 
Cloth  ?1.75.     (New  York:  Rehman  Company,  int.').) 

In  writing  this  "monograph  on  obstetrics"  the  author  has 
placed  before  pupil  nurses  the  first  obstetrical  quiz  compend  writ- 
ten for  their  special  needs.  For  some  time  the  necessity  for  such 
a  book  has  been  apparent  and  this  work  is  an  excellent  attempt 
to  supply  this  need.  In  the  instructive  question  and  answer  form 
it  covers  the  essentials  of  obstetrical  anatomy,  physiology,  and 
pathology.     A  very   good   feature  is  the  attention  given  to  the 


proper  methods  in  emergencies  arising  in  obstetrical  practice  at 
homes. 

The  chapters  on  anatomy,  physiology,  and  normal  labor  are 
especially  well  written  and  the  lists  of  supplies  given  in  Chapter 
VI  should  prove  of  great  value  to  nurses  undertaking  the  care  of 
obstetrical  patients  at  home.  The  chapter  on  the  new-born  child 
is  valuable,  as  the  average  nurse  knows  tar  too  little  about  the 
less  important  of  her  two  patients. 

There  are  a  few  undesirable  features  about  the  book.  The 
advice  to  nurses  to  attempt  replacing  a  prolapsed  cord  by  intra- 
vaginal  manipulations  is  not  good.  The  two  last  chapters  on 
anaesthesia  seem  uncalled  for  and  out  of  place  in  the  book  and 
it  is  to  be  hoped  that  they  will  be  omitted  from  future  editions. 
The  first  of  these  on  scopolamine-morphine  ansthesia  is  admittedly 
a  copy  of  the  report  of  Rongy  and  Arluck  published  in  the  New 
York  Medical  Journal  in  September,  1914,  and  its  presence  in  this 
book  will  doubtless  be  of  assistance  in  the  propaganda  for  "  twi- 
light sleep,"  a  procedure  that  has  been  given  up  almost  entirely. 
The  last  chapter  on  nitrous  oxide  anaethesia  is  compiled  from  the 
reports  of  several  men  and  is  the  poorest  part  of  the  book. 

Although  a  casual  reader  may  think  this  book  too  voluminous  and 
condemn  it  because  of  much  detailed  matter,  it  is  this  very  atten- 
tion to  minutiae  that  should  make  the  obstetrical  quiz  of  invaluable 
assistance  to  the  obstetrical  nurse.  J.  G.  M.,  Jr. 

Operations  on  the  Bones.  Joints,  Museles  and  Tendons.  By  Rouekt 
SoiTTER,  M.  D,  Cloth  $4.50.  (Neiv  York:  The  Macmillan 
Company,  I'.in.) 

This  book  considers  the  various  orthopedic  procedures,  region- 
ally, in  a  very  satisfactory  way.  The  methods  outlined  are  given 
completely  and  in  great  detail.  The  cuts  are  diagrammatic  and 
clear,  not  handicapped  by  any  attempt  at  artistic  display.  The 
book  is  extremely  well  gotten  up  for  the  "  occasional  orthopa>dist." 

Certain  general  procedures  are  repeated  in  detail  each  time 
reference  is  made  to  them,  as  in  arthroplasty,  overlapping  frac- 
tures, methods  of  drainage,  etc.     This  seems  unessential. 

There  seems  to  be  too  much  emphasis  laid  on  the  use  of  silk  as 
tendon  extensions  in  muscle  transplantations,  as,  for  instance,  at 
the  knee,  where  the  hamstrings  may  be  anchored  directly  to  the 
patella,  avoiding  the  complicated  technique  of  silk  extension  to 
the  patella  and  tibia.  I.  Z. 

Embryolofiy.  Aitatomy.  and  Diseases  of  the  Vmbilicus,  Together 
ivith  Diseases  of  the  Urachus.  By  Thomas  Stki'HKN  Cillex. 
Associate  Professor  of  Gynecology  in  The  Johns  Hopkins 
University  and  Assistant  Visiting  Gynecologist  to  The  Johns 
Hopkins  Hospital.  Illustrated  by  Max  Brodel.  {Philadelphia 
and  London:   W.  B.  Saunders  Company,  I'.HH.) 

The  delay  in  giving  an  earlier  review  of  this  monumental  work, 
due  to  unforeseen,  regrettable  and  irremediable  accidents,  renders 
a  fresh  detailed  review  unnecessary  now.  The  book  bears  lasting 
testimony  to  the  ability,  scientific  zeal  and  great  industry  of  the 
author,  who  has  performed  his  self-appointed  task  so  well  that  one 
feels  that  the  same  intensive  work  will  never  need  to  be  done  again. 
The  volume  is  an  exhaustive  presentation  of  a  group  of  hitherto 
obscure  diseases,  and  contains  680  pages  with  269  figures  in  the 
text  and  7  full-page  illustrations. 

It  seems,  however,  to  the  reviewer  a  fitting  time  to  add  for 
the  benefit  of  the  readers  of  the  Bulletin,  many  of  whom  are 
especially  interested  in  the  work  and  its  author,  extracts  from 
some  of  the  reviews  which  have  appeared  elsewhere,  as  showing 
the  reception  accorded  to  it  by  surgeons  and  pathologists. 

The  Lancet.  London,  says:  "This  book,  however,  deals  not 
only  very  fully  with  all  tlic  known  diseases  of  the  navel,  but  also 
with  such  other  matters  as  the  omphalomesenteric  duct  and  ves- 
sels, Meckel's  diverticulum,  and  the  urachus.     The  importance  of 


May,  1918] 


JOHNS   HOPKINS   HOSPITAL  BULLETIN 


127 


the  embryology  of  the  umbilicus  is  very  considerable  because  so 
many  of  the  lesions  are  due  to  a  partial  or  complete  lack  of  closure 
of  the  omphalomesenteric  duct  or  of  the  urachus.  The  section 
devoted  to  this  subject  is  extremely  clear,  and  is  illustrated  by 
a  very  fine  series  of  drawings  by  Max  Brodel.  The  many  inter- 
esting and  instructive  points  which  a  detailed  study  of  the  anatomy 
reveals  are  well  set  out  in  Capter  II,  and  the  four  plates  showing 
the  different  forms  of  the  umbilicus  will  be  a  revelation  to  those 
who  have  never  studied  this  region  particularly.  Umbilical  in- 
fections and  hemorrhage  in  the  new-born  child  happily  have  lost 
the  importance  they  once  had,  but  an  account  of  many  of  the  old 
epidemics  is  given  by  the  author  and  their  relation  to  infections 
of  the  umbilical  stump  clearly  shown.  A  large  number  of  cases 
of  the  curious  tumors,  formed  by  remnants  of  the  omphalomesen- 
teric duct,  the  so-called  umbilical  polyp,  are  collected  and  given 
in  full,  while  the  chapters  dealing  with  a  patent  omphalomesen- 
teric duct  and  prolapse  of  the  bowel  through  such  a  duct  are  most 
interesting.  As  the  author  rightly  points  out,  when  a  small 
umbilical  polyp  is  noted  after  the  cord  has  come  away,  the  probable 
persistence  of  other  portions  of  the  omphalomesenteric  duct,  such 
as  a  Meckel's  diverticulum  or  a  cord  from  the  mesentery  to  the 
umbilicus,  must  be  remembered,  and  the  added  possibility  of 
intestinal  obstruction  developing  later  in  life  explained  to  the 
parents.  It  is  interesting  to  find  that  most  of  the  cases  of  so-called 
dermoids  of  the  umbilicus  turn  out  on  further  investigation  to 
be  nothing  more  than  inflammation  due  to  the  irritation  of  an 
umbilical  concretion,  the  presence  of  caseous  material  and  wool 
from  the  patient's  clothing  having  led  to  an  erroneous  diagnosis 
in  many  of  the  cases.  Records  of  cases  of  Paget's  disease,  diph- 
theria and  syphilis  of  the  umbilicus  are  given,  and  also  numerous 
cases  illustrative  of  the  escape  of  intra-  and  extra-abdominal 
fluid,  mostly  pus,  through  the  umbilicus  as  well  as  cases  of 
umbilical  flstulae. 

"  Among  the  most  curious  of  all  the  conditions  described  is 
the  series  collected  by  Dr.  Cullen  of  umbilical  tumors  containing 
uterine  mucosa  or  remnants  of  Miiller's  duct,  in  reality  adeno- 
myomata  of  the  umbilicus.  It  was  a  case  of  carcinoma  of  the 
umbilicus  which  first  led  the  author  to  a  study  of  the  whole  sun 
ject,  and  the  chapter  on  that  condition  contains  the  records  of 
many  cases  of  both  primary  and  secondary  carcinoma  of  this 
region." 

The  EdinhurgU  Medical  Journal  says:  "The  author  confesses 
that  up  till  the  year  1904  he  had  thought  that  hernia  was  prac- 
tically the  only  lesion  to  be  noted  in  this  locality.  A  chance  case 
of  cancer  of  the  umbilicus,  which  he  happened  to  meet  with  in  his 
practice,  sent  him  to  the  library  in  search  of  any  records  extant 
of  a  similar  condition.  He  was  astonished  at  the  wealth  of 
material  on  the  umbilicus  which  he  found  scattered  throughout 
the  literature  of  surgery,  and  decided  to  collect  and  analyze  it. 
The  result  of  his  labors  astonishes  us.  His  investigation  has  been 
most  thoroughly  done — the  mere  assembling  of  the  literature  to 
the  end  of  1912  took  three  years — and,  with  the  aid  of  a  number 
of  collaborators,  he  has  summarized  what  had  been  written  up  to 
that  date  so  completely  that  no  one  need  go  further  than  his  pages 
to  find  the  gist  of  what  has  previously  been  written  on  the  subject. 

"  With  the  aid  of  a  series  of  excellent  diagrams  made  by  Max 
Brodel  the  description  of  the  embryology  of  the  umbilical  region 
is  rendered  perfectly  clear,  and  the  understanding  of  the  various 
congenital  defects  that  are  later  described  is  greatly  facilitated. 
The  section  on  the  anatomy  of  the  umbilicus  is  illustrated  by  four 
plates  containing  60  drawings  of  '  normal  umbilici,'  no  two  of 
which  bear  more  than  a  superficial  resemblance  to  one  another. 
In  fact,  the  differences  are  so  marked  that  it  is  difficult  to  conceive 
a  normal  type.  The  author,  indeed,  has  had  to  divide  them  into 
no  fewer  than  nine  groups. 

"  A  chapter  is  devoted  to  umbilical  infections  in  the  new-born, 
each   farm   of   infection   being   illustrated    with   notes   of  a   few 


typical  cases.  Umbilical  hemorrhage  is  dealt  with  in  a  most  in- 
structive and  useful  way.  The  numerous  conditions  associated 
with  aberrations  of  the  omphalomesenteric  duct  are  fully  described 
and  profusely  illustrated,  as  are  also  those  of  urachal  abnormali- 
ties. Among  other  chapters  of  real  clinical  value  are  those  on 
umbilical  concretions,  tumors  and  infective  granulomata. 

"  As  we  have  already  indicated,  this  work  represents  an  enor- 
mous amount  of  literary  research,  as  well  as  pathological  and 
clinical  observation,  and  it  forms  a  valuable  source  of  reference." 

The  American  Journal  of  Obstetrics  and  Diseases  of  Wometi  and 
Children  says:  "  It  represents  the  result  of  eight  years  of  inten- 
sive and  scrupulously  careful  research  work.  The  assembling  of 
the  literature  of  the  subject  alone  and  its  critical  study  took  all 
of  three  years,  and  was  made  possible  only  by  the  facilities  of  the 
Surgeon-General's  Library  at  Washington.  As  an  example  of 
the  care  taken  in  its  production,  when  the  book  was  set  up  in 
galley,  the  author,  realizing  that  the  tremendous  number  of  cases 
mentioned  would  be  most  valuable  with  the  fewest  chances  of 
error,  had  the  entire  book  checked  off  with  the  original  articles. 
Subsequent  writers  can  accordingly  feel  safe  in  relying  on  the 
accuracy  of  the  cases  recorded." 

The  Boston  Medical  and  Suryical  Journal  says:  "  It  constituted 
a  really  complete  survey  of  the  literature  upon  the  umbilicus  and 
urachus,  with  the  exception  of  umbilical  hernia,  and  this  survey 
is  enriched  with  a  large  amount  of  original  observation.  Three- 
quarters  of  the  volume  are  devoted  to  the  umbilicus,  one-fourth 
to  the  urachus,  and  the  whole  profusely  illustrated  with  269  text- 
figures  and  7  plates,  many  of  them  original  and  some  colored. 
The  work  is  one  of  the  best  Teutonic  type  of  thoroughness  and 
value,  written  by  an  American  in  a  charming  and  delightful  En- 
glish literary  style,  unusual  among  physicians." 

The  Americati  Journal  of  the  Medical  Sciences  says:  "  Perhaps 
it  is  the  very  portliness  of  the  volume,  perhaps  it  is  merely  a 
habit  of  much  writing  acquired  during  its  preparation,  that  in- 
spired the  author  with  the  idea  of  condensing  its  contents  into 
a  preface  of  some  three  thousands  words.  We  urgently  counsel 
those  who  may  contemplate,  as  we  fear  some  hardy  souls  may,  the 
perusal  of  the  entire  volume  from  cover  to  cover,  to  begin  sys- 
tematically with  the  preface.  Then  to  follow  the  advice  therein 
to  study  (not  merely  to  admire)  the  illustrations  of  embryology: 
and  then  (but  this  advice  is  not  in  the  preface)  to  lay  the  volume 
carefully  away  upon  its  shelf,  to  be  called  upon  as  a  work  of 
reference  whenever  needed — and  this,  we  predict,  will  not  be  very 
often. 

"The  plan  of  the  work  is  all  inclusive;  embryology,  anatomy; 
umbilical  infections  in  the  new-born;  remnants  of  the  omphalo- 
mesenteric duct;  congenital  polyps;  Meckel's  diverticulum;  in- 
testinal cysts;  umbilical  concretions;  purulent  and  fecal  fistulEe 
at  the  umbilicus;  umbilical  hernias;  umbilical  tumors;  patent 
urachus;  urachal  cysts — these  are  but  a  few  of  the  chapter  head- 
ings, for  the  volume  treats  de  omnibus  rebus  et  guibusdam  aliis. 
Not  only  are  the  history,  the  pathology,  the  symptoms,  the  diag- 
nosis, the  prognosis  and  the  treatment  of  each  condition  given  at 
length,  but  there  is  appended  nearly  to  every  section  a  long  list  of 
case  abstracts,  alphabetically  arranged  according  to  the  author's 
name,  which  have  been  disinterred  from  former  and  less  worthy 
sepulchers  to  be  reinterred  with  befitting  pomp  and  splendor  in 
this  magnificent  mausoleum."  H.  M.  H. 

Bibliography  of  William  Henry  Welch.  M.  D..  LL.D.  Prepared  by 
W.\LTER  C.  BuRKET,  M.  D.,  of  The  Johns  Hopkins  University. 
(Baltimore:  The  Johns  Hopkins  Press,  lan.) 

This  attractive  volume  of  47  pages  has  been  prepared  by  Dr. 
Burket  as  a  part  of  a  larger  scheme  to  collect  and  publish  the 
papers  of  Dr.  Welch  scattered  throughout  the  medical  literature 
of  the  world.    This  remarkable  collection  of  titles  shows  how  much 
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material  is  at  present  buried  in  periodicals,  transactions,  reprints 
or  manuscripts  which  deserves  publication  in  a  collected  form 
readily  accessible  to  students  and  teachers  of  medicine.  The 
preparation  of  this  volume  has  involved  much  care  and  painstak- 
ing search  on  the  part  of  the  compiler,  who  deserves  the  thanks 
of  all  physicians  for  his  altruistic  labors.  After  an  examination 
of  the  wealth  of  material  to  which  it  is  an  index,  one  feels  that  the 
publication  of  the  larger  collection  ought  not  to  be  indefinitely 
delayed.  H.  M.  H. 

International  Clinics:  A  Quarterly  of  Illustrated  Clinical  Lectures 
and  Especially  Prepared  Original  Articles  on  Treatment,  itedi- j^ 
cine.  Surgery,  yeurology.  Pa-diatrics.  Obstetrics.  Gynecology. 
Orthopwdics.  Pathology.  Dermatology.  Ophthalmology.  Otol- 
ogy. Rhinology.  Laryngology.  Hygiene,  and  other  Topics  of 
Interest  to  Students  and  Practitioners.  By  Leading  Members 
of  the  Medical  Profession  throughout  the  World.  Edited  by 
H.  R.  M.  Landis,  M.  D.,  Philadephia,  U.  S.  A.  {Philadelphia 
and  London:   -J.  B.  Lippincott  Company.) 

Owing  to  the  great  variety  of  the  papers  in  the  rapidly  recur- 
ring volumes  of  the  international  clinics,  it  is  not  practicable  to 
give  any  review  in  detail  of  them.  The  papers  vary,  it  is  true,  in 
excellence  and  execution,  but  all  make  special  appeal  to  some 
members  of  the  medical  profession,  and  hence  are  of  value.  The 
titles  mentioned  below,  however,  will  give  some  conception  of 
the  scope  of  the  papers  and  the  appeal  to  one  reader  at  least. 

26th  Series,  1916,  Volume  IV. 

"  Insomnia  as  a  Dread,"  by  James  J.  Walsh,  M.  D.,  New  York. 

"  Duodenal  Ulcer  in  Infancy,"  by  Henry  F.  Helmholz,  M.  D.,  Chi- 
cago, 111.  -    . 

"  The  Psychologj-  of  the  Criminal  under  the  Sentence  of  Death,"  by 
Paul  E.  Bowers,  M.  D.,  Michigan  City,  Indiana. 

27th  Sekies,  Volume  I. 

"  The  Tangled  Skein,"  by  J.  Madison  Taylor,  M.  D. 
"  Health  Efficiency  of  Workers  Due  to  their  Living  Conditions,"  by 
H.  R.  M.  Landis,  M.  D. 

27th  Series,  Volume  11. 

"  Gout  and  Infectious  Arthritis,"  by  Henry  A.  Christian,  M.  D. 

•'  Tj-phoid  Fever  with  Complications,"  by  Lewellys  F.  Barker,  M.  D. 

"  Jaundice  with  Enlarged  Liver  in  a  Young  Adult,"  by  Thomas 

McCrae,  M.  D. 
"  A  Group  Study  of  the  Results  of  One  Hundred  Physical  and 

Mental  Examinations  of  So-Called  Well  Children,"  by  William 

R.  P.  Emerson,  M.  D. 
"  Skin  Grafting  "  by  Arthur  M.  Shipley,  M.  D. 
"Giovanni  Maria  Lancisi  (1654-1720),"  by  John  Foote,  M.  D. 

27th  Series.  Volume  III. 

"Concerning  the  Etiology  of  Iridocyclitis,  with  Special  Reference- 

to  Local  Infections,"  by  George  E.  de  Schweinitz,  M.  D. 
"  Chronic  Nephritis,  with  a  Discussion  of  Functional  Tests,"  by 

Henry  A.  Christian,  .M.  D. 
•■  Lectures  on  Intracranial  Hemorrhage,"  by  Charles  Greene  Cum- 

ston,  M.  D.,  Geneva,  Switzerland. 
■'  A  Study  of  Arterial  Blood  Pressures,  with  Reference  to  their 

Clinical  Values."  by  Thomas  E.  Satterthwaite,  M.  D. 
"  Neurasthenia  Before  and  After  the  War,"  by  James  J.  Walsh, 

M.  D. 


"  Observations  Regarding  the  Operative  Treatment  of  Selected 
Cases  of  Cerebral  Spastic  Paralysis  Due  to  an  Intercranial 
Hemorrhage  at  Birth,"  by  William  Sharpe,  M.  D. 

27th  Series,  Volume  IV. 

"  Compound  Comminuted  Fracture  of  the  Tibia  and  Fibula  from 
Railroad  Injury,  etc.,  by  Arthur  Dean  Bevan,  M.  D. 

"  Two  Lectures  on  Injuries  to  the  Cranium  and  the  Brain  in  War- 
fare," by  Charles  Greene  Cumston.  M.  D. 

"  Some  Food  Facts  for  War  Time  Consideration,"  by  Gordon  J. 
Saxon,  M.  D. 

Clinical  Cardiology.  By  Seliax  Neuhof,  B.  S.,  M.  D.  Cloth  $4.00. 
(Neic  York:   The  ilacmillan  Company.  1917.) 

As  its  name  indicates,  "  Clinical  Cardiology "  is  written  pri- 
marily from  the  clinical  standpoint.  The  first  third  of  the  book, 
which  deals  with  the  anatomy  and  physiology  of  the  heart,  in- 
strumental methods  of  examination,  and  the  arrythmias,  is  concise, 
though  this  conciseness  leads  at  times  to  a  somewhat  dogmatic 
treatment  of  controversial  matters,  as  for  instance,  the  description 
of  the  course  of  the  excitation  wave  in  the  ventricle.  The  experi- 
mental and  pathological  work  on  which  the  interpretation  of 
graphic  records  is  based,  receives  scant  attention.  The  portion 
dealing  with  the  arrythmias  is  profusely  illustrated,  clear,  and 
up  to  date.  The  passage  on  the  displacement  or  hypertrophy  of 
the  heart,  and  the  form  of  the  electrocardiogram  is  excellent,  and 
the  author's  views  on  splitting  of  the  P  and  R  waves  are  of  interest. 
Throughout  this  portion  of  the  book  care  is  taken  to  correlate 
clinical  signs  with  graphic  records. 

The  chapter  on  orthodiascopy  is  much  needed.  Perhaps  the 
most  valuable  part  of  the  book  is  that  on  physical  examination, 
on  which  are  brought  to  bear  a  great  many  resources  not  com- 
monly appreciated.  The  author's  distrust  of  percussion  outlines 
will  be  shared  by  all  those  who  have  access  to  the  X-ray  even 
if  his  "  rational  method  "  fails,  because  of  its  indirectness,  to  meet 
with  favor. 

The  chapters  on  endocarditis,  myocarditis  and  cardiac  syphilis 
embody  much  valuable  material,  formerly  accessible,  if  at  all,  only 
with  difiiculty.  That  on  myocarditis  and  coronary  sclerosis  has 
the  same  merit  and  is  probably  as  clear  as  the  present  state  of 
our  knowledge  on  these  subjects  will  admit.  Intraventricular  con- 
duction defects  might  have  well  been  mentioned  in  this  connec- 
tion. Recent  attempts  at  exact  measurement  of  the  cardiac  re- 
serve are  dismissed  in  a  page,  as  inferior  to  general  clinical  ob- 
servations before  and  after  exercise,  yet  at  least  one  such  measure- 
ment promises  to  be  of  value,  namely,  Peabody's  estimation  of 
the  cardiac  reserve  by  means  of  the  vital  capacity  of  the  lungs. 
The  remainder  of  the  book  is  devoted  to  miscellaneous  topics, 
cardiotherapy,  renal  tests  in  cardiac  disease,  the  management  of 
cardiac  disease,  blood  pressure,  weak  heart,  precordial  pains,  and 
therapy  of  the  circulation  in  pneumonia. 

The  arrangement  of  the  book  might  be  improved,  in  spite  of  the 
difficulty  caused  by  the  variety  of  topics  necessarily  included.  .\ 
fairly  extensive  bibliography  with  few  important  omissions  is 
appended  to  each  chapter,  which  would  have  been  more  useful 
but  for  the  conspicuous  lack  of  references  to  specific  authors 
throughout  the  text.  Those  who  desire  a  detailed  knowledge  of 
the  physiolo.io'  of  the  heart,  normal  and  pathological,  or  of  its 
pathological  lesions  will  fare  better  elsewhere.  Those  who  appre- 
ciate the  work  of  a  keen  and  original  clinical  observer  on  the  cir- 
culation as  viewed  from  the  clinical  standpoint,  with  sufficient 
description  of  graphic  methods  to  make  the  volume  intelligible, 
will  find  it  both  stimulating  and  valuable.  H.  B.  R. 
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THE  EFFECT  OF  FORCED  FEEDING  ON  THE  NITROGEN  EQUILIBRIUM 
AND  THE  BLOOD  IN  PERNICIOUS  ANEMIA 

By  Herman  0.  Mosenth.\l 
(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital) 


Forced  feeding  has  always  been  relied  on  as  an  important 
aid  in  the  treatment  of  pernicious  anemia.  This  form  of  therapy 
is  based  on  the  common  idea  that  wef\k  and  feeble  individuals 
become  healthy  and  strong  if  they  receive  a  generous  amount 
of  nourishing  food.  Such  a  conception  has  no  scientific  foun- 
dation and  yet  it  is  the  only  one  on  which  the  present  day  use 
of  diet  in  this  disease  rests.  Prolonged  feeding  experiments 
in  which  the  diet  has  been  accurately  weighed  and  calculated 
are  lacking  and  the  skepticism  of  many  physicians  in  regard 
to  the  value  of  diet  in  pernicious  anemia  evidently  depends 
largely  upon  circumstantial  evidence  and  not  upon  accurate 
observations. 

If  a  high  diet  is  to  be  of  benefit  to  a  case  of  pernicious 
anemia,  it  should  bring  about  at  least  two  results :  First,  there 
should  be  an  assimilation  of  protein  by  the  body,  or,  measured 
in  terms  of  nitrogen,  there  should  be  a  positive  nitrogen  bal- 
ance; second,  the  red  blood  cells  and  hemoglobin  should 
increase.    The  present  article  deals  with  three  cases  of  perni- 


cious anemia  who  were  put  on  forced  feeding  for  about  one 
month  and  studied  with  the  above  points  of  view  in  mind. 
It  was  originally  intended  to  make  this  work  much  more 
extensive,  but  inasmuch  as  under  the  present  circumstances  it 
will  have  to  be  discontinued  indefinitely,  the  cases  observed  thus 
far  are  reported  at  this  juncture,  as  they  prove  certain  points 
in  regard  to  the  relation  of  diet  to  pernicious  anemia. 

Some  doubt  still  exists  as  to  whether  or  not  it  is  possible 
to  effect  an  assimilation  of  protein  in  pernicious  anemia  and 
allied  conditions.  Pearce  (1)  has  recently  made  the  follow- 
ing excellent  summary  of  the  status  of  this  question: 

From  a  review  of  the  literature  it  is  evident  that  in  anemia, 
with  or  without  splenic  disease,  the  majority  of  investigators 
have  experienced  diflHculty  in  obtaining  a  nitrogen  balance.  Umber 
(2),  in  his  study  of  Banti's  disease;  Minot  (3),  in  pernicious 
anemia;  McKelvy  and  Rosenbloom  (4),  in  congenital  hemolytic 
icterus,  and  Rosenqvist  (5),  in  pernicious  anemia  and  bothrio- 
cephalus  anemia,  all  report  a  pathologic  destruction  of  protein. 
Umber   (6)  goes  so  far  as  to  urge  this  "toxic  destruction"  as  a 
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criterion  tor  operation.  Von  Noorden  (7)  alone  opposes  this  theory 
of  increased  destruction  of  protein  in  anemia.  In  the  two  cases 
we  report,  no  difficulty  was  experienced  in  obtaining  a  positive 
nitrogen  balance  before  operation:  feeding  was  not  forced,  the 
patients  merely  satisfying  their  natural  desires  for  food.  Never- 
theless, the  increased  retention,  immediately  after  the  operation, 
on  the  same  nitrogen  intake  would  appear  to  support  the  theory 
that  some  toxogenic  influence  had  been  removed.  To  this  influence, 
however,  must  be  added  as  a  cause  of  retention  the  higher  level 
of  reparative  processes  going  on  in  the  body;  as,  for  example,  in 
the  bone  marrow  and  possibly  other  organs.  It  is,  ho%vever,  difiS- 
cult  to  reconcile  our  slight  positive  balance  with  Umber's  marked 
negative  balance,  before  operation. 

The  casei?  to  whidi  Pearce  refers,  a,s  exhibiting  a  positive 
nitrogen  balance,  are  one  of  congenital  hemolytic  icterus  (8) 
and  one  of  pernicious  anemia  (9).  In  neither  instance  wa^; 
there  more  than  a  slight  positive  nitrogen  balance  before  splen- 
ectomy and  in  the  case  of  pernicious  anemia,  some  time  after 
the  operation,  there  was  no  increased  assimilation  of  nitrogen. 
Both  cases  were  studied  for  short  periods  only.  It  may  be 
concluded,  therefore,  that  a  markedly  positive  nitrogen  bal- 
ance has  not  as  yet  been  observed  in  pernicious  anemia. 

The  following  cases  of  pernicious  anemia  were  put  on  liigli 
diets.  The  food  was  made  as  appetizing  as  possible,  the  per- 
sonal wishes  of  the  patients  were  consulted  and  no  attempt  was 
maxle  to  maintain  a  definite  proportion  of  proteins,  fats  or 
carbohydrates.  It  is  notoriously  difficult  to  administer  large 
quantities  of  food  to  many  cases  of  pernicious  anemia.  This 
problem  was  encountered  only  with  H.  M.,  Medical  No.  37187. 
However,  careful  nursing  and  attention  to  a  moderate  degree 
of  myocardial  insufficiency  finally  won  the  day  and  this  man 
consumed  a  fair  amount  of  food,  though  never  with  the  same 
relish  as  the  other  cases.  It  is  not  intended  to  convey  the 
imjaression  that  it  has  been  possible  to  force  feeding  in  every 
patient.  In  fact,  G.  R.  B.,  Medical  No.  36704,  after  doing 
.splendidly  for  some  time  following  his  discharge  from  the 
hospital,  threw  all  precautions  to  the  winds,  stopped  his  hydro- 
chloric acid,  indulged  in  a  great  deal  of  alcohol,  and  finally 
returned  for  treatment.  After  one  month's  attempt,  under 
ideal  conilitions.  and  with  the  f)atient's  enthusiastic  co-o))era- 
tiun,  it  was  rmuiil  impossible  to  administer  a  high  diet. 

These  patients  were  all  kept  under  .strict  supervision  in  a 
small  metabolism  ward.  They  remained  in  bed,  thus  estab- 
lishing their  metabolic  requirements  at  as  low  a  level  as  possi- 
iilc.  The  only  medication  which  they  received  was  dilute 
hydrochloric  acid.  In  one  case  transfusions  were  given.  The 
food  values  were  calculated  according  to  Atwater  and  Bryant's 
tables.  An  actual  analysis  of  a  considerable  number  of  .samples 
showed  that  such  calculations  were  accurate  for  the  food 
materials  used.  The  nitrogen  of  the  urine  and  feces  was 
determined  by  the  Ivjeldahl  method. 

The  histories  and  results  of  obscrvati<iiis  in  these  cases  arc 
as  follows: 

G.  R.  B.     Medical  No.  36704.     Male,  white,  aged  50. 
Diagnosis:    Pernicious  anemia. 

Admitted  to  The  Johns  Hopkins  Hospital  October  2,  1916. 
The  patient  lived  in  Mississippi  up  to  five  years  ago,  and  during 
that  time  had  chills  and  fever  every  year.    He  complains  of  weak- 


ness and  shortness  of  breath  on  exertion.  He  has  had  numbing 
and  tingling  in  the  legs  occasionally,  and  has  noted  that  his  skin 
has  been  somewhat  yellow. 

On  admission,  he  was  well  developed  and  nourished  but  ex- 
tremely pale.  The  sclerse  had  a  lemon  yellow  color.  The  area 
of  precordial  dulness  measured  4  x  12  cm.  There  was  a  blowing 
systolic  murmur  over  the  entire  precordium.  The  liver  was  felt 
one  finger's  breadth  below  the  costal  margin;  the  spleen  was  not 
felt.    Otherwise,  the  physical  examination  was  negative. 

On  October  3,  the  red  blood  cells  were  1,216,000.  the  hemoglobin 
28  per  cent.,  the  white  blood  cells  5200,  and  the  differential  count 
was  as  follows:  Polymorphonuclear  neutrophiles  64  per  cent,  lym- 
phocytes 16  per  cent,  large  mononuclear  cells  7  per  cent,  eosino- 
philes  3  per  cent,  basophiles  1  per  cent,  myelocytes  3  per  cent,  tran- 
sitionals  3  per  cent,  and  unclassified  cells  3  per  cent.  The  blood 
smear  showed  a  moderate  variation  in  size  and  shape  of  the  red 
blood  cells,  with  a  tendency  towards  the  large  type  of  red  blood 
cell.  The  red  cells  were  deeply  and  diffusely  stained  and  no 
nucleated  red  cells  were  seen;  there  was  a  slight  degree  of  baso- 
philia, but  no  granular  degeneration.  The  blood  platelets  appeared 
to  be  decreased. 

On  October  15,  thirteen  days  after  admission,  after  two  trans- 
fusions had  been  given,  and  the  red  cells  had  increased  to  almost 
2,000,000,  the  forced  feeding  was  begun.  The  further  course  of 
events  may  be  followed  in  Table  1.  During  this  period  he  received 
two  additional  transfusions,  as  indicated  on  the  chart,  and  was 
taking  20  to  40  minims  of  dilute  hydrochloric  acid  after  meals. 
No  other  medication,  except  an  occasional  cathartic,  was  given. 
The  patient  was  kept  in  bed  while  these  observations  were  made. 

H.   M.     Medical  No.   377S7.     Male,  white,  aged  60. 

Diagnosis:    Pernicious  anemia. 

Admitted  to  The  Johns  Hopkins  Hospital  April  14,  1917. 

In  March,  1915,  following  an  "  attack  of  grippe,"  he  was  short 
of  breath  and  weak.  In  the  spring  of  1916,  his  skin  began  to  burn, 
itch  and  tingle.  He  was  very  hypersensitive  to  odors,  but  nothing 
abnormal  could  be  found  in  his  nose  by  specialists.  His  eyes  be- 
came weaker  and  black  dots  impaired  his  vision.  This  condition 
became  worse  until  at  present  he  can  scarcely  read  more  than  15 
minutes  at  a  time.  In  April,  1916,  shortness  of  breath,  paleness, 
jaundice  and  weakness  became  so  marked  that  he  went  to  the 
Bermuda  Islands  to  recover,  but  obtained  no  relief.  In  the  winter 
of  1916-17,  he  was  so  weak  and  short  of  breath  that  he  could 
scarcely  walk.  He  went  to  Florida  and  his  symptoms  cleared 
up  to  a  remarkable  degree.  Later,  he  again  relapsed  and  he  came 
to  the  hospital  for  treatment.  His  appetite  is  very  poor  and  his 
bowels  are  constipated. 

The  patient  was  extremely  pale.  There  was  marked  dyspnea 
even  on  slight  exertion.  The  skin  and  sclera  had  a  lemon  yellow 
color.  He  was  well  nourished.  There  were  numerous  fresh  and  old 
hemorrhages  scattered  throughout  both  retinas.  The  area  of 
precordial  dulness  extended  3  cm.  to  the  right  and  12  to  the  left. 
At  the  apex  there  was  a  soft  blowing  systolic  murmur.  The  second 
pulmonic  sound  was  louder  than  the  aortic  second.  The  i)ulse  was 
regular  in  force  and  frequency.  The  rate  varied  from  SO  to  95.  The 
blood  pressure  was  110  systolic  and  60  diastolic.  The  liver  edge 
was  at  the  costal  margin;  the  spleen  was  felt  one  finger's  breadth 
below  the  costal  margin;  it  appeared  to  be  soft.  On  April  19  the 
red  blood  cells  were  1,000,000,  the  hemoglobin  25  per  cent,  and  the 
white  blood  colls  4C00.  On  May  5  the  differential  count  showed 
55.6  per  cent  polymorphonuclear  cells,  35.2  per  cent  lymphocytes, 
5.2  per  cent  large  mononuclear  cells,  2  per  cent  transitionals,  1.6 
per  cent  eosinophiles,  and  0.4  per  cent  basophiles.  The  blood  smear 
on  April  18  showed  great  variation  in  the  size  and  shape  of  the 
red  cells;  there  were  many  microcytes  and  macrocytes;  the  red 
blood  cells  were  of  a  dark  color  and  diffusely  stained;  there  was 
a  moderate  number  of  normoblasts  and  megaloblasts;   there  was 
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TABLE 

1.— RESULTS  OP  FORCED  FEEDING  IN  A  CASE  OF 

PERNICIOUS  ANEMIA   (G.  R 

B.,  MED.  NO.  36704) 

Food 

Nitrogen  per 

day,  gm. 

Blood 

Transfusion 

citrated, 
blood,  c.c. 

Date 

Protein, 
gm. 

Fat, 

Carbo- 
hydrate, 
gm. 

Total 
calories 

Calories 
per  kilo 
per  day 

Urine 

Feces 

Total 
output 

Intake 

Balance 

Red  blood  cells 
per  c.  mm. 

Hemoglobin 
per  cent 

Weight, 
kg- 

10-15-16 

89.5 
106.1 
103.2 
114.5 

95.9 
100.1 
112.9 
118.0 
117.8 

99.1 

69.4 
116.8 
116.3 
106.1 
100.8 
117.2 

77.7 

85.2 
123.8 
129.5 

97.6 

90.7 
111.2 

93.8 
122.2 
103.7 
124.0 

99.4 

128.4 
159.6 
184.1 
133.5 
183.5 
139.9 
201.6 
177.3 
172.8 
132.3 
86.9 
161.8 
202.0 
200.3 
160. 1 
160.3 
127.1 
149.6 
165.2 
180.0 
183.9 
121.2 
157.5 
150.1 
164 . 9 
160.4 
220.9 
139.1 

289.9 
276.7 
326.6 
353.2 
324.4 
306.3 
.301.1 
411.0 
391.0 
273.2 
174.0 
.377.1 
371.8 
430.3 
505.3 
498.3 
402.9 
295.9 
500.0 
518.8 
300.0 
442.9 
272.4 
501.6 
307.8 
544.3 
504.1 
469.2 

2750 
3034 
3474 
3159 
3430 
2967 
3572 
.3818 
3693 
2757 
1806 
3130 
3880 
4063 
3974 
4014 
3152 
2954 
4094 
4332 
4160 
3315 
3038 
3837 
4117 
4149 
4630 
3625 

39.1 
43.3 
49.4 
44.8 
48.5 
42.1 
50.7 
54.0 
51.6 
38.9 
25.4 
50.7 
54.9 
57.6 
56.2 
56.2 
43.9 
41.1 
37.5 
61.0 
58.3 
46.2 
42.4 
54.0 
57.8 
57.6 
63.5 
49.8 

10.69 
8.45 
8.53 
9.89 
10.92 
7.17 
12.43 
9.27 
13.44 
13.99 
7.55 
12.80 
12.15 
10.43 
9.27 
10.35 
8.95 
11.34 
11.99 
9.14 
11.93 
9.59 
13.57 
11.03 
10.52 
9.90 
6.82 
10.16 

3.18 

3.00* 

3.00* 

3.00* 

2.13 

2.13 

4.24 

3.79 

3.02 

3.02 

1.61 

1.61 

1.61 

2.98 

2.98 

5.22 

2,17 

2.17 

2.17 

3  45 

3.45 

3.45 

3.45 

3.40 

3.40 

3.40 

3.45 

3.45 

13.87 
11.45 
11.53 
12.89 
13.05 

9.30 
16.67 
13.06 
10.46 
17.01 

9.16 
14.41 
13.76 
13.41 
12.25 
15.. 57 
11.12 
13.51 
14.16 
12.59 
15.38 
13.04 
17.02 
14,43 
13.92 
13.30 
10.27 
13.61 

14.3 
10.9 
16.5 
18.3 
15.3 
16.0 
18.1 
18.9 
18.8 
15.9 
11.1 
18.7 
18.6 
17.0 
16.1 
18.8 
12.4 
13.6 
19.8 
20.7 
15.6 
14.5 
17.8 
14.9 
19.fi 
16.0 
19.8 
15.9 

+    .43 

+5.45 
+  4.97 
+5.41 
+2.25 
+6.70 
+  1.43 
+5 .  84 
+2.34 
—1.11 
+  1.94 
+4.27 
+4.84 
+3.59 
+  3.85 
+3.23 
+  1.28 
+    .09 
+5.64 
+8.11 
+    .22 
+  1.46 
+   .78 
+   .47 
+5.68 
+3.30 
+9.53 
+2.29 

36 

36 

36 
39 

39 
40 

45 

48 

506 
500 

70.3 
70.4 
70.2 
70.4 
70.6 
70.4 

10-16-16 
10-17-16 

2,016,000 

10-18-16 

10-19-16 

10-20-16 
10-21-16 

1,710,000 

10-22-16 

70  6 

10-23-16 

71  3 

10-24-16 
10-25-16 
10-26-16 

1,848,000 
2,248,000 

70.7 
70.9 
69  6 

10-27-16 

70  6 

10-28-16 

70  5 

10-29-16 

70  7 

10-30-16 

71  3 

10-31-16 
11-  1-16 
11-  2-16 

2,328,000 
2,368,000 

71.7 
71.5 
71  1 

11-  3-16 

71  0 

11-  4-16 

71.3 

11-  5-16 
11-  6-16 
U-  7-16 

3 ;  224',  000 

71.7 
71.5 
71.0 

11-  8-16 

71.2 

11-  9-16 

71.9 

11-10-16 

72  8 

11-11-16 

2,760,000 

72.8 

*The  nitrogen  contenit  of  the  feces  was  estimated  on  the 


;  the  remaining:  figures  represent  actual  determinations 


TABLE  2.— RESULTS  OF  FORCED  FEEDING  IN  A  CASE  OF  PERNICIOUS  ANEMIA   (H.  M.,  MED.  NO.  37787) 


Carbo- 
hydrate, 
gm. 


Calories 
per  kilo 
per  day 


Nitrogen  per  day,  gm. 


Urine 

Feces 

7.74 

2.00 

6.11 

2.00 

5.28 

2.00 

7.06 

2.00 

5.44 

1.80 

Lost 

1.80 

8.03 

1.80 

7.39 

1.80 

8,20 

1.80 

6.57 

1.80 

7.44 

1.72 

8.58 

1.72 

8.00 

1.72 

9.04 

1.72 

9.41 

1.72 

10.98 

2.06 

10.98 

2.00 

11.13 

2.06 

9.65 

2.06 

10.44 

2.06 

10.07 

2.06 

13.25 

2.13 

13.17 

2.13 

13.32 

2.13 

13.07 

2.13 

13.46 

2.07 

14.95 

2.07 

15.20 

2.07 

10.56 

2.07 

13.16 

2.07 

15.62 

2.07 

14.47 

2.07 

Total 
output 


Intake     Balance 


Red  blood  cells    Hemoglobin, 
per  c.  mm.  per  cent 


4-18-17 
4-19-17 
4-20-17 
4-21-17 
4-22-17 
4-23-17 
4-24-17 
4-25-17 
4-26-17 
4-27-17 
4-28-17 
4-29-17 
4-30-17 
5-  1-17 
5-  2-17 
.5-  3-17 
5-  4-17 
5-  5-17 
5-  6-17 
.5-  7-17 
5-  8-17 
3-  9-17 
5-10-17 
5-11-17 
5-12-17 
5-13-17 
5-14-17 
5-15-17 
5-10-17 
5-17-17 
5-18-17 
5-19-17 


52.2 
50.9 
79.3 
68.1 
83.0 
101.5 
88.8 
119.3 
111.3 
113.3 
119.3 
122.8 
1.30.9 
115.4 
137.3 
123.0 
134.0 
140.9 
123.5 
143.0 
1.53.3 
146.3 
157.4 
151.8 
128.3 
140.7 
152.6 
156.9 
168.7 
151.2 
1.53.6 
166.0 


84.0 
87.0 
173.6 
137.8 
177.7 
225.6 
216.8 
224.7 
244.4 
251.5 
245.6 
236.3 
234.1 
253.5 
247.6 
226.4 
256.9 
250.8 
257.9 
257.9 
21)3 . 1 
261.6 
270.3 
261.4 
245.1 
249.2 
2.56.7 
258.2 
292.3 
285.6 
266.7 
263.3 


193.8 
144.3 
258.9 
336.8 
287.6 
267.2 
339.0 
321.8 
355.8 
362.3 
334.1 
368.1 
372.4 
357 . 0 
309.5 
355.5 
317.7 
382.1 
381.9 
348.8 
404.9 
361.6 
382.9 
421.9 
391.5 
366.4 
421.8 
353.9 
337.1 
376.0 
426.3 
373.1 


13.9 
18.5 
27.6 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 
13.9 


1790 
1610 
3097 
3072 
3365 
3706 
3867 
3995 
4285 
4386 
4240 
4307 
4338 
4392 
4232 
4165 
4338 
4374 
4367 
4311 
4833 
4613 
4729 
4783 
4410 
4421 
4742 
4493 
4792 
4818 
4858 
4660 


26.6 
23.8 
45.6 
44.7 
48.4 
53.4 
54.9 
56.6 
60.7 
61.8 
59,3 
60.6 
61.4 
62.3 
60.4 
59.3 
61.4 
64.7 
64.4 
63.6 
68.2 
64.9 
66.6 
66.7 
61.6 
61.6 
66.0 
62.2 
66.3 
67.0 
66.8 
64.1 


9.74 
8.11 
7.28 
9.06 
7.24 


8.35 
8.14 
12.68 
10.89 
13.28 


1.80+116.24 
9.83       14.20 


9.19 
10.00 

8., 37 

9.16 
10.30 

9.72 
10.76 
11.13 
13.04 
13.04 
13.19 
11.71 
12.50 
12.73 
13.38 
13.30 
15.45 
15.20 
15.53 
17.02 
17.27 
18.03 
15.23 
17.69 
16.54 


19.07 
17.80 
18.12 
19.08 
19.64 
20.94 
18.46 
21.96 
19.68 
21.44 
22.54 
19.76 
22.88 
24.56 
23.40 
25.18 
24.28 
20.. 52 
23.47 
24.41 
25.10 
26.99 
24.19 
24.57 
25.56 


—  1.39 
+  0.03 
+  5.40 
+  1.83 
+  6.04 
+  14.44 
+  4.40 
+  9.88 
+  7.80 
+  9.75 
+  8.92 
+  9.34 
+  11.22 
+  7.70 
+10.83 
+  6.64 
+  8.40 
+  9.35 
+  8.05 
+  10.38 
+  11.83 
+  6.02 
+  9.88 


+  8.36 
+  8.96 
+  6.88 
+  10.02 


1,000,000 
i,  476, 000 

i,56-ii666 

2,356,666 
2,308,000 
2,224,666 
2,676,660 
3 j 068, 606 
2,954,066 
2,976,660 

3,240,666 
3,016,600 
3,376,666 
3,728,666 


67.2 
67.6 
67.8 
68.7 
69.5 
69.4 
70.3 
70.6 
70.5 
70.9 
71.5 
71.0 
70.6 
70.4 
70. L 
70.2 
70.5 
70.0 
70.8 
70.9 
70.8 
71.0 
70.9 
71.7 
71.5 
71.7 
71.8 
72.1 
72.2 
71.8 
72.7 
72.7 
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granular  degeneration  and  basophilia,  and  the  blood  platelets  were 
diminished. 

The  patient's  symptoms  were  evidently  caused  by  anemia  and 
insufficient  heart  action.  The  only  medication  which  he  received 
was  infusion  of  digitalis  and  dilute  hydrochloric  acid.  With  these 
aids  liis  dyspnea  was  diminished  and  his  appetite  increased.  The 
diet,  the  red  blood  cell  counts  and  the  percentage  of  hemoglobin 
may  be  followed  in  Table  2.  His  diet  was  forced  as  much  as  pos- 
sible from  April  IS  until  May  20.  During  this  period  he  remained 
in  bed.  On  May  20  he  felt  so  well,  the  dyspnea,  weakness  and 
dimness  of  vision  having  disappeared  completely,  that  he  insisted 
on  leaving  the  hospital. 

W.  B.     Medical  No.  36933.     Male,  white,  aged  63. 

Diagnosis:    Pernicious  anemia;  lobar  pneumonia. 

Admitted  to  The  Johns  Hopkins  Hospital  September  21,  1916. 

The  patient  was  well  until  two  days  prior  to  his  admission  to  the 
hospital.  At  this  time  he  had  a  chill  and  complained  of  pain 
in  the  back.  He  was  admitted  to  the  hospital  in  an  almost  stupor- 
ous condition  and  was  difficult  to  arouse.  He  had  been  working 
as  sexton  in  a  church  until  he  was  taken  sick  and  had  been  doing 
fairly  hard  work. 

The  patient  had  the  signs  and  symptoms  of  a  lobar  pneumonia 
in  the  right  lower  lobe.  These  cleared  up  shortly,  so  that  six  days 
after  admission  the  temperature  was  normal  and  all  traces  of  the 
acute  disease  had  disappeared.  The  physical  examination  exclu- 
sive of  the  signs  that  could  be  referred  to  the  pneumonia  showed 
that  the  patient  was  fairly  nourished  but  was  very  pale.  There 
was  slight  edema  above  the  ankles.  The  scleras  had  a  lemon  tint; 
there  were  numerous  small  hemorrhagic  spots  upon  the  retins. 
Over  the  whole  precordium  there  was  a  blowing  systolic  murmur 
which  was  not  transmitted  to  the  left  beyond  the  apex  region.  The 
spleen  was  not  felt;  the  liver  was  two  fingers'  breadth  below  the 
costal  margin.  Otherwise  the  physical  examination  was  negative. 
On  September  21,  the  red  blood  cells  were  656,000,  the  hemo- 
globin was  15  per  cent,  and  the  white  blood  cells  3500.  The 
differential  count  showed  that  the  polymorphonuclear  neutrophiles 
were  60  per  cent,  the  lymphocytes  34.5  per  cent,  the  large  mononu- 
clears 3.5  per  cent,  the  transitionals  1.5  per  cent,  and  the  baso- 
philes  0.5  per  cent.  The  cells  varied  very  much  in  size  and  shape; 
very  many  were  distinctly  larger  than  normal.  There  was  baso- 
philic and  granular  degeneration.  A  few  megaloblasts  and  normo- 
blasts were  present. 

The  patient  was  transfused  twice  and  given  two  courses  of 
sodium  cacodylate.  On  November  17,  his  red  blood  cells  had  risen 
to  3,500,000,  and  his  hemoglobin  to  70  per  cent.  This  was  almost 
exactly  two  months  after  his  admission  to  the  hospital.  At  that 
time,  forced  feeding  was  begun,  the  results  of  which  are  given  in 
Table  3.  During  the  period  of  high  diet,  he  was  given  20  minims  of 
dilute  hydrochloric  acid  after  meals,  but  no  other  medication,  and 
was  kept  in  bed. 

S.  F.     Medical  History  No.  37840.    Male,  while,  a,ged  38. 

Diagnosis:    Chronic  myeloid  leukemia,  secondary  anemia. 

Admitted  to  The  Johns  Hopkins  Hospital  December  17,  1916. 

Seven  years  ago  the  patient  first  noticed  that  his  abdomen  was 
increasing  in  size.  He  was  treated  in  the  University  Hospital  of 
Baltimore  one  year  later  with  X-rays,  the  diagnosis  being  spleno- 
myelogenous  leukemia.  As  the  result  of  this  therapy  the  spleen 
became  very  much  smaller.  Two  years  later  he  began  to  take 
arsenic,  whlcli  he  continued  up  to  one  year  ago.  The  tumor  in  the 
abdomen  has  progressively  increased  in  size;  there  have  been  fre- 
quent nosebleeds.  The  patient  bleeds  easily  and  a  small  injury  will 
cause  a  bruise.  On  November  19,  1916,  the  patient  went  to 
Dr.  Kelly's  sanatorium,  where  he  took  tliree  treatments  of  radium 
about  8  to  10  days  apart.  Under  this  therapy  his  spleen  shrank 
markedly  and  he  felt  stronger  than  before.  After  an  interval  of 
three  weeks,  his  gums  became  swollen  and  began  to  bleed.     Ten 


days  ago,  epistaxis  began  and  he  bled  for  four  days  and  four 
nights,  losing  a  great  deal  of  blood.  At  about  the  same  time,  small 
hemorrhages  appeared  in  the  skin.  These  would  soon  disappear 
and  be  replaced  by  a  new  crop. 

The  patient  was  well  nourished.  There  was  no  dyspnea.  He  was 
constantly  expectorating  blood  and  blood  was  oozing  from  the 
nostrils  and  the  gums.  There  were  numerous  hemorrhages  in  the 
skin.  These  were  especially  marked  in  the  lower  extremities. 
The  largest  ones  were  in  the  back,  being  10  x  5  cm.  The  skin  and 
sclerae  had  a  peculiar  orange  tint.  The  heart  and  lungs  showed 
nothing  of  note.  The  liver  edge  was  felt  at  the  costal  margin;  the 
spleen  was  remarkably  enlarged,  extending  to  about  the  level  of 
the  crest  of  the  ilium  below  and  almost  to  the  median  line  on  the 
right.  The  red  blood  cells  were  3,120,000;  the  white  blood  cells 
4600;  the  hemoglobin  30  per  cent.  The  differential  count  showed 
polymorphonuclear  cells  74.8  per  cent,  small  mononuclear  cells 
16  per  cent,  large  mononuclear  cells  6.8  per  cent,  transitional  cells 
0.4  per  cent,  myelocytes  O.S  per  cent,  eosinophiles  0.4  per  cent,  and 
basophiles  O.S  per  cent.  Before  radiation  the  blood  count  had  been: 
Red  blood  cells  2,984,000;  white  blood  cells  160,000;  hemoglobin 
52  per  cent;  and  the  differential  count:  Polymorphonuclear  neu- 
trophiles 20.7  per  cent,  small  mononuclear  cells  10.0  per  cent, 
large  mononuclear  cells  2.3  per  cent,  transitional  cells  1.6  per  cent, 
myelocytes  5.5  per  cent,  basophiles  3.3  per  cent,  and  eosinophiles 
3.6  per  cent. 

From  December  17  to  March  2  numerous  transfusions  were  given, 
and  arsenic  therapy  was  employed.  There  was  no  improvement: 
the  bleeding  from  the  nasopharynx,  which  continued  during  this 
period,  finally  resulting  in  a  very  severe  secondary  anemia.  The 
blood  platelet  count  was  very  low;  the  blood  clot  did  not  contract 
but  was  typical  of  a  clot  deficient  in  blood  platelets.  A  marked 
leucopenia  accompanied  this  secondary  anemia.  There  were 
several  retinal  hemorrhages  and  marked  bleeding  from  the  gums. 
Hemorrhages  into  skin  were  present  to  only  a  very  slight  degree. 
On  March  2  the  red  blood  cell  count  was  912,000,  the  hemoglobin 
20  per  cent  and  the  white  blood  cells  1350.  On  this  date  forced  feed- 
ing was  begun,  the  hemorrhages  ceased,  and  the  further  course  of 
the  patient  can  be  followed  in  Table  4. 

It  is  vei\y  evident  from  the  study  of  the  figures  as  given  in 
Tables  1,  2  and  3,  that  there  was  no  difficulty  encountered  at 
any  time  during  the  observation  in  bringing  about  an  exten- 
sive assimilation  of  nitrogen.  In  the  case  of  G.  E.  B.,  Table  ], 
the  only  patient  in  whom  transfusions  were  employed,  it  may 
be  noted  that  following  each  of  the  transfusions  there  was  a 
lowered  nitrogen  balance.  This  was  only  to  be  expected,  inas- 
much as  the  nitrogen  contained  in  the  transfused  blood  was 
not  included  in  the  intake.  This  result  would  indicate  that 
much  of  the  protein  material  contained  in  the  blood  intro- 
duced intravenously  was  lost  in  the  urine.  The  positive  nitro- 
gen balance  diminished  considerably  a  few  days  after  the  sec- 
ond transfusion.  The  patient  did  not  consume  as  mucli  food 
on  some  of  these  days,  and  it  is  very  difficult  to  ascertain  the 
exact  reasons  for  these  fluctuations.  The  other  two  cases,  who 
were  not  transfused  (Tables  2  and  3)  certainly  exhibited  a 
much  steadier  positive  nitrogen  balance.  The  amount  of  nitro- 
gen and  the  caloric  value  of  the  diet  may  possibly  be  most 
readily  appreciated  from  the  summary  given  in  Table  5.  One 
of  these  patients  retained  3.4  gms.  of  nitrogen  a  day  for  28 
days,  another,  3.4  gms.  a  day  for  32,  and  the  third  6.8  gms. 
a  day  for  36  days.  These  are  very  large  positive  balances,  and 
there  can  be  no  doubt  that  cases  of  pernicious  anemia  can 
assimilate  nitrogen  readily  if  put  upon  forced  diets. 
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TABLE  3.— RESULTS  OF  FORCED  FEEDING  IN  A  CASE  OF  PERNICIOUS  ANEMIA  (W.  B.,  MED.  NO.  36933) 


Carbo- 
hydrate, 
gm. 


Calories 
per  kilo 
per  day 


Nitrogen  per  day,  gni. 


Total 
output 


Red  blood  cells     Hemoglobin 
per  c.  mm.  per  cent 


11-lG-lt) 
11-17-10 
11-18-lG 
11-19-lG 
ll-20-l(i 
11-21-16 
11-22-16 
11-23-10 
11-24-10 
11-25-16 
11-26-10 
11-27-16 
11-28-16 
11-29-16 
11-30-16 
12-  1-16 
12-  2-16 
12-  3-16 
12-  4-16 
12-  5-16 
12-  6-16 
12-  7-16 
12-  8-10 
12-  9-16 
12-10-16 
12-11-16 
12-12-16 
12-13-16 
12-14-16 
12-15-16 
12-16-10 
12-17-10 
12-18-10 
12-19-16 
12-20-16 
12-21-16 


79.9 
80.2 
79.9 
80.2 
79.0 
80.2 
80.2 
81.4 
81.2 
80.2 
80.5 
80.2 
80.5 
80.6 
80.2 
79.8 
80.4 
80.2 
80.0 
80.2 
89.2 
80.1 
80.3 
80.1 
80.2 
80.7 
80.2 
91.3 
80.6 
80.0 
145.9 
80.0 
80.3 
80.0 
80.1 
80.0 


125.0 
125.2 
125.7 
124.0 
126.8 
123.9 
126.5 
124.9 
125.1 
125.2 
125.7 
125.0 
125.5 
124.9 
125.0 
125.1 
125.8 
125.2 
125.0 
124.9 
103.3 
124.9 
125.6 
125.4 
125.2 
125.5 
125.6 
95.4 
125.0 
125.4 
135.1 
125.8 
125.5 
125.5 
124.9 
125.8 


230.1 
229.0 
230.1 
230.5 
400.2 
400.2 
400.1 
399.9 
401.7 
400.6 
401.8 
402 . 1 
401.1 
400.7 
402.1 
400.0 
400.9 
400 . 6 
400.8 
4',11.2 
251.5 
400.3 
400.6 
400.8 
400.6 
400.7 
400.1 
274.1 
400.2 
400.4 
273.4 
400.0 
400.4 
400.0 
400.3 
400.0 


2434 
2432 
2440 
2427 
3144 
3122 
3145 
3136 
3143 
3135 
3140 
3141 
3142 
3135 
3141 
3130 
3144 
3135 
3136 
3136 
2358 
3131 
3139 
3137 
3135 
3141 
3137 
2385 
3134 
3136 
2975 
3138 
3138 
3135 
3131 
3138 


48.9 
49.6 
49.7 
49.8 
63.6 
62.4 
62.2 
61.0 
01.7 
61.4 
61.2 
60.7 
60.3 
59.9 
59.6 
59.3 
59.2 
58.4 
58.5 
58.1 
43.8 
59.2 
58.4 
57.7 
58.2 
57.4 
57.2 
43.3 
57.6 
57.0 
54.0 
57.7 
57.2 
56.5 
50.3 
55.9 


10.49 
10.00 
8.21 
11.32 
10.56 
8.93 
8.57 
7.84 
7.76 
5.60 
5.94 
6.03 
5.06 
4.84 
4.08 
3.74 
2.98 
4.50 
4.51 
5.10 
5.22 
7.08 
6.04 
4.47 
5.28 
5.54 
5.05 
6.00 
4.. 94 
6.21 
7.19 
9.00 
7.13 
6.93 
6.49 
5.43 


0.43 
0.43 
0.42 
l..i8 
1.58 
1.58 
1.58 
1.58 
1.58 
1.58 
1.82 
1.82 
1.82 
1.82 
2.51 
2.51 
2.38 
2.37 
2.37 
2.37 
2.01 
2.61 
2.61 
2.61 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
3.03 
3.03 
3.03 
3.03 


10.92 
10.49 
8.03 
12.90 
12.14 
10.51 
10.15 
9.42 
9.34 
7.18 
7.76 
7.85 
6.88 
6.60 
6.59 
0.25 
5.36 
0.87 
6.88 
7.47 
7.83 
9.69 
8.05 
7.08 
8.08 
8.34 
7.85 
8.80 
7.74 
9.01 
9.99 
11.80 
10.16 
9.96 
9.52 
8.46 


12.78 
12.83 
12.78 
12.83 
12.64 
12.8:J 
12.83 
13.02 
12.99 
12.83 
12.88 
12.83 
12.88 
12.89 
12.83 
12.76 
12 .  86 
12.83 
12.89 
12.83 
14.27 
12.81 
12.84 
12.81 
12.83 
12.91 
12.83 
14.60 
12.89 
12.80 
23.34 
12.80 
12.84 
12.80 
12.81 
12.80 


+  1 
+  2 
+  4, 
—  0. 
+  0, 
+  2. 
4-  2, 


+  3. 

+  5. 

+  5. 

+  4. 

+  6. 

+  6. 

+  6. 

+  6. 

+  7. 

+  5. 

+  6. 

+  5. 

+  6. 

+  3. 

+  4. 

+  5. 

+  4.75 

+  4.57 


-1-13 
+  1. 
+  2. 
+  2. 
+  3. 
+  4. 


3,500,000 
3,666^660 


4,000,000 


4,503,000 


4,100,000 


4,040,000 


49.7 
49.0 
49.0 
48.7 
49.4 
50.0 
50.5 
50.9 
.50.9 
51.0 
51.4 
51.7 
52.1 
52.3 
52.7 
52.7 
.53.1 
53.6 
53.0 
53.9 
53.8 
52.8 
53.7 
54.3 
53.8 
54.7 
54.8 
55.0 
54.4 
55.0 
55.0 
54.3 
54.8 
55.4 
55.6 
56.1 


TABLE  4.— RESULTS   OF   FORCED   FEEDING   IN    (S.   F.,   MEDICAL   NO.    37840)    A   CASE    OF   CHRONIC   MYELOGENOUS   LEU- 
KEMIA, COMPLICATED  BY  SECONDARY  ANEMIA,  BROUGHT  ABOUT  BY  HEMORRHAGES  FOLLOWING  RADIUM  THERAPY 


gm. 


Calories 
per  kilo 
per  day 


Nitrogen  per  day,  gm. 


Red  blood  cells    Hemoglobin 
per  cent 


Weight 
kg. 


3-  3-17 
3-  4-17 
3-  5-17 
3-  0-17 
3-  7-17 
3-  8-17 

3-  9-17 
3-10-17 
3-11-17 
3-12-17 
3-13-17 
3-14-17 
3-15-17 
3-16-17 
3-17-17 
3-18-17 
3-19-17 
3-20-17 
3-21-17 
3-22-17 
3-23-17 
3-24-17 
3-25-17 
3-26-17 
3-27-17 
3-28-17 
3-29-17 
3-30-17 
3-31-17 

4-  1-17 
4-  2-17 
4-  3-17 
4-  4-17 


118.1 
120.5 
134.9 
114.0 
123.1 
125.2 
135.2 
157.5 
85.7 
137.4 
143.5 
140.2 
130.9 
125.5 
1.56.7 
151.7 
145.0 
150.8 
163.0 


162.3 
154.3 
162.8 
147.1 
105.9 
102.9 
100.9 
1.50.0 
1.57.6 
175.6 
161.5 
177.3 
90.8 
149.0 


165.8 
159.7 
176.1 
160.6 
159.1 
155.3 
184.2 
174.9 
96.4 
181.3 
176.6 
174.0 
189.0 
172.5 
208.0 
189.8 
195.0 
194.8 
200.8 
194.0 
212.7 
214.8 
170.9 
215.4 
211.0 
201.1 
217.8 
208.8 
179.4 
201.9 
180.4 
100.8 
203.9 


372.8 
319.4 
375.2 
399.1 
389.1 
402 . 4 
414.0 
411.0 
298.2 
427.6 
431.7 
440.9 
410.0 
459 . 7 
409.8 
515.5 
510.0 
505.0 
405 .  (i 
514.4 
461.3 
447.6 
549.7 
446.7 
450.5 
4S0.8 
484.4 
405.8 
515.5 
478.4 
518.0 
204.8 
484.3 


3554 
3289 
3729 
3599 
3580 
3007 
3904 
3961 
2471 
4002 
4001 
4001 
4002 
4004 
4503 
4501 
4502 
4501 
4500 
4579 
4.)02 
4500 
4502 
4515 
4502 
4501 
4029 
4498 
4502 
4.501 
4528 
2395 
4493 


59.6 
55.1 
62.5 
60.3 
00.0 
60.5 
59.9 
59.9 
37.3 

62.7 
61.9 
61.9 
62.0 
69.3 
68.6 
68.6 
68.4 
68.2 
09.0 
67.5 
67.3 
67.2 
67.3 
60 . 9 
66.8 
68.1 
66.3 
66.0 
65.8 
00.1 
34.0 
66.2 


12.17 
13.12 
14.10 
10.29 
13.32 
10.11 
13.79 
11.10 

9.  SO 
11.90 
13.02 

9.73 
10.50 

4..>9 
12.27 
11.28 
11.94 
12.64 
12.47 
11.38 
12.24 
13.20 
11.71 
13.75 
14.50 
14.44 
12.90 
15.31 
15.48 
13.95 
12.13 
12.88 


3.23 
3.23 
3.23 
3.23 
3.23 
3.23 
1.97 
1.97 
1.97 
1.97 
1.97 
2.46 
2.46 
2.46 
2.46 
2.40 
2.46 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
3.17 
3.17 
3.17 
3.17 
1.59 
1.59 
1.59 
1.59 
1.59 


15.40 
16.35 
17.33 
13.52 
16.55 
12.08 
15.76 
13.07 
11.77 
13.87 
16.08 
12.19 
12.96 
7.05 
14.73 
13.74 
14.19 
14.89 
14.72 
13.63 
14.49 
15.45 
13.96 
16.92 
17.73 
17.61 
16.13 
16.90 
17.07 
15.54 
13.72 
14.47 


18.89 
19.28 
21.58 
18.33 
19.69 
20.03 
21.03 
25.20 
13.71 
21.98 
22.96 
22.43 
20.94 
20.08 
25.07 
24.27 
23.20 
24.12 
26.08 
25.96 
24.08 
26.04 
23.. 53 
26.54 
20.00 
25.74 
24.09 
25.21 
28.09 
25.84 
28.30 
14.52 
23.84 


-f  3.88 
4-  5.23 
+  1.00 
+  0.17 
+  3.48 
-I-  9.55 
+  9.44 
-I-  0.04 
+  10.21 
+  9.09 
4-0.35 
-I-  8.75 
+  7.12 
-1-18.02 
+  9.54 
+  9.46 
+  9.93 
+  11.19 
+  11.24 
+  11.05 
+  11.55 
+  8.08 
+  12.58 
+  9.14 
+  8.01 
+  6.48 
+  9.08 
+  11.19 
+  8.77 
+  12.82 
+  0.80 
+  9.37 


912,000 
1,152,000 
1,536,000 

i, 392, 666 
1,172,000 
1.444,000 
1,842.000 
1,572,000 
1,004,000 
1,-584,000 
1,688,000 
1,840,000 

i]  8.56, 666 
1,780,000 

1^984,666 
1,904,000 
2,128,000 


1,984,000 

38 

2,204,000 

38 

2,400,000 

40 

2.368.000 

45 

2.408,000 

48 

2.356.000 

48 

2,516,000 

51 

2,892,000 

32 

2,788,000 
3,056,000 


63.7 
64.6 
64.6 
04.5 
04.9 
65.6 
65.6 
05.8 
60.0 
06.3 
60.6 
66. S 
66.9 
67.0 
67.2 
67.3 
67.9 
07.8 
68.2 
68.4 
68.6 
69.1 
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It  is  extremely  hazardous  to  draw  conclusions  from  such  a 
small  number  of  cases  in  regard  to  the  effect  of  the  diet  on  the 
hemoglobin  and  red  cells.  The  tendency  to  remissions  which 
cases  of  pernicious  anemia  constantly  manifest  makes  it  impos- 
sible to  say  definitely  what  role  the  diet  played  in  influencing 
the  blood  picture.  In  two  of  the  cases  the  improvement  was 
not  very  striking;  the  hemoglobin  rose  from  36  to  48  per  cent 
in  G.  E.  B.  in  28  days  (Tables  1  and  5)  ;  during  that  time  the 
patient  received  two  transfusions;  in  W.  B.  the  hemoglobin 
and  red  blood  cells  were  only  very  slightly  increased  at  the 
end  of  36  days  (Tables  3  and  5);  in  H.  M.,  on  the  other 
hand,  there  was  a  very  marked  improvement,  the  hemoglobin 
rising  from  25  to  60  per  cent  in  32  days  and  the  red  blood  cells 
increasing  correspondingly  (Tables  2  and  5). 

There  is  no  doubt  that  the  nitrogen  in  these  eases  is 
retained.    The  question  as  to  what  use  the  body  makes  of  it 


Conclusions. — By  means  of  a  forced  diet  a  positive  nitrogen 
balance  may  be  readily  obtained  in  pernicious  anemia.  Of 
the  three  cases  observed,  there  was  an  improvement  in  the 
blood  picture  in  each  instance.  The  latter  result  must  be 
regarded  as  suggestive  only,  inasmuch  as  too  few  patients  have 
been  studied  to  warrant  a  definite  general  conclusion. 

Acknowledgment  is  due  to  Miss  Susie  McFarlane  for 
organizing  the  Metabolism  Ward  in  which  these  patients  were 
studied,  and  for  carrying  out  these  difficult  feeding  experi- 
ments in  a  most  efficient  manner. 
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TABLE  5.— SUMMARY  OP  RESULTS    (TABLES  1,  2,  3  AND  4)    OF  FORCED  FEEDING  IN  THREE  CASES  OF  PERNICIOUS  AND 

ONE  OP  SECONDARY  ANEMIA 


Patient 

Period, 
days 

Food  per  day 

Nitrogen  per  day,  gm. 

Hemoglobin 
during  period 
of  observation. 

Red  blood  cells,  during 
period  of  observation 

Protein, 
gm. 

Fat, 
gm. 

Carbo- 
hydrate, 
gm. 

Total 
calories 

Calories 
per  kilo 
per  day 

Output 
Intake  (Urine  and     Balance 
Feces) 

First 

Last 

First 

Last 

G.R.B.,*  Pernicious  Anemia. 
H.  M.,    Pernicious  Anemia. 
W.  B.,    Pernicious  Anemia. 
S.  F.,      Secondary  Anemia. 

28 
32 
30 
33 

10.5 
125 
S3 
144 

101 
234 
124 
183 

395 
344 
371 

442 

3547 
4099 
3015 
4105 

50.5 
61.0 
00.7 
68.9 

16.8*,       13.4     1     +3.4 
20.0  j       10.0         +3.4 
13.3            O.,"")          +6.8 
23.0          14.3   .      +8.7 

36 
25 
70 
20 

48* 
60 

55 

2,016,000 

1,000,000 

3,500,000 

912,000 

2,700.000* 
3,728,000 
4,040,000 
3,056,000 

"This  patient  r.eceivt-d  two  transfusions  during  the  period  of  observ 
nitrogen  balance  is  more  favorable  in  this  case  than  appears  in  the  table  ; 
forced  diet. 


The  nitrogen  contained  in  the  transfused  blood  is  not  included  in  the  intake  ;  therefore,  the 
rease  in  the  Hb.  and  the  R.  B.  C.  must  be  considered  to  be  due  to  the  transfusions  as  well  as  to 


is  another  matter.  Is  it  permanently  assimilated  or  would  it 
be  excreted  if  the  observations  were  continued  long  enough  ? 
Is  it  useful  to  the  body  in  regenerating  blood  cells  ?  What  pro- 
portions of  carbohydrate  fat  and  protein  will  yield  the  host 
results  ?  These  and  a  host  of  other  queries  are  naturally  sug- 
gested by  the  cases  reported  above  and  it  is  obvious  that  the 
answers  must  be  brought  by  more  extensive  experiments. 

A  control  case  of  secondary  anemia  (Tables  4  and  5)  was 
treated  in  the  same  manner  as  the  patients  with  pernicious 
anemia,  with  the  exception  that  no  hydrochloric  acid  was  given. 
This  individual  received  a  higher  caloric  diet  than  the 
other  cases.  His  desire  for  food  was  enormous  and  even  with 
an  intake  of  68.9  calorics  per  kilo,  he  claimed  that  he  could 
easily  manage  a  little  more.  The  nitrogen  assimilation  in  this 
patient  was  decidedly  higher  than  in  those  with  pernicious 
anemia.  This  may  have  been  accidental,  but  it  suggests  that 
the  element  of  protein  destruction  does  play  a  considerable 
role  in  pernicious  anemia.  The  gain  in  hemoglobin  and  red 
blood  cells  was  almost  identical  with  tliat  seen  in  11.  JI. 
(Tables  2  and  5). 
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THE  CLINICAL  SIGNIFICANCE  OF  THE  IRREGULAR  DISTRIBUTION 
OF  VARIOUS  CELLS  AND  PARASITES  IN  THE  BLOOD  STREAM 
AND  THE  PRODUCTION  OF  ABORTIVE  LEUKEMIC  CHANGES 
AND  OF  SPLENOMEGALY  IN  THE  MACACUS  RHESUS 

By  AxDBEw  Watsox  Sellaeds  and  Walter  Albert  Baetjek 


OUTLINE 

I.  Predominance  of  Biological  Rather  than  Mechanical  Laws  in 

the  Circulation  of  Various  Substances  In  the 
Blood  Stream. 

1.  Consideration  of  normal  substances  under  normal  and 

under  pathologic  conditions. 

2.  Behavior  of  foreign  material. 

a.  Disappearance  of  foreign  material  from  the 
peripheral  circulation  shortly  after  injection. 

6.  Temporary  disappearance  of  leucocytes  from  the 
circulation  after  the  injection  of  foreign  sub- 
stances. 

c.  Irregular  distribution  of  parasites  in  spontaneous 
infections. 

II.  Interpretation  of  Leucocyte  Counts. 

1.  Distinction  between  changes  In  absolute  number  and 

changes  in  distribution  in  the  body. 
a.  Occurrence  of  acute  temporary  leucocytosis. 
6.  Occurrence  of  acute  temporary  leucopoenia. 

2.  Factors  governing  the  leucocyte  count. 

a.  Infecting  organism. 

6.  Location  of  infection  in  host. 

c.  Severity  and  stage  of  infection. 

III.  Choice  of  Site  of  Infection  for  the  Transmission  of  Infec- 

tious Diseases. 

1.  Disadvantages  of  intravenous  injection. 

a.  Dilution  of  material. 

b.  Deleterious  action  of  blood  serum  and  cells. 

c.  Removal  of  microscopic  particles  by  lungs  and 

other  organs. 
(I.  Danger  of  embolism. 

2.  Advisability  of  concentrating  the  infecting  agent  in  a 

susceptible  area. 

IV.  Special  Considerations  in  Regard  to  Leukemia. 

1.  Selection  of  spleen  as  site  of  injection. 

2.  Susceptibility  and  resistance  of  spleen  to  infection. 

3.  Mechanical  advantages. 

4.  Clinical  advantages. 

5.  Production  of  abortive  leuksemic  changes  in  Macacus 

rhesus. 


PART  I.  GENERAL  CONSIDERATIONS. 
Of  the  many  remarkable  features  connected  with  the  blood 
and  its  circulation,  considerable  interest  is  associated  with  the 
conditions  governing  the  distribtition  in  the  circulation  of  the 
normal  elements  of  the  blood  under  natural  conditions  and  also 
of  foreign  elements  upon  introduction  into  the  blood  stream. 
Even  a  cursory  examination  of  a  few  details  is  sufficient  to 
disclose  the  fact  that  organized  cells  and  probably  substances 
in  solution  do  not  circulate  according  to  mechanical  laws,  but 
that  their  distribution  is  governed  by  biological  conditions. 


A  simple  illustration  will  make  this  more  explicit.  When  a 
suspension  of  nucleated  red  corpuscles  is  injected  intravenously 
into  a  rabbit,  these  cells  disappear  from  the  circulation  within 
a  few  minutes  instead  of  becoming  equally  distributed  through 
the  blood,  as  in  a  mechanical  suspension  in  vitro.  In  this  dis- 
cussion, mechanical  laws  are  contrasted  with  biological  condi- 
tions, but  without  any  intention  of  opening  the  question  of  the 
explanation  that  is  involved.  Thus,  it  is  entirely  conceivable 
that  the  biological  conditions  may  rest,  in  their  ultimate  analy- 
sis, either  upon  physical  conditions  or  upon  vitalistic  phe- 
nomena. 

There  is  a  consideralde  amount  of  data,  extending  over  a 
long  period  in  the  literature,  in  regard  to  the  distribution  of 
normal  and  foreign  substances  in  the  blood  stream;  indeed, 
there  are  many  observations  coming  often  from  unexpected 
sources  which  supply  information  on  this  subject.  We  have 
carried  out  a  few  simple  experiments  to  confirm  some  of  the 
essential  phenomena  which  have  been  reported.  The  general 
clinical  significance  of  these  will  be  discussed  briefly,  but 
special  attention  will  be  given  to  the  factors  bearing  upon  the 
transmission  nf  infectious  diseases. 

CIRCULATION    OF    THE    NORMAL    CONSTITUENTS    OF    THE    BODY 

Even  under  normal  conditions,  the  cellular  elements  of  the 
blood  are  not  distributed  in  a  purely  mechanical  way,  but  are 
subject  to  variation  as  the  result  of  changes  which  are  purely 
physiological  in  their  nature.  Examples  of  this  are  to  be  found 
in  the  fluctuations  in  the  number  of  leucocytes  in  the  peripheral 
blood,  such  as  the  leucocytosis  of  digestion,  after  cold  baths, 
and  after  exercise.  Here  it  is  evident  that  the  increase  is  due 
essentially  not  to  the  withdrawal  of  fluid  from  the  blood,  but  to 
an  increase  in  the  number  of  white  cells  in  the  peripheral  cir- 
culation. The  red  cell  count  is  also  subject  to  fluctuation. 
Lamson  '  lias  shown  that  there  is  a  mechanism  for  regulating 
the  red  cell  content  of  the  circulating  blood,  that  this  mech- 
anism is  under  nervous  control  and  that  it  is  the  liver  which 
supplies  the  body  with  preformed  red  cells  to  meet  the  acute 
demands. 

There  are  many  types  of  cells  which  are  ordinarily  retained 
completely  in  the  l)one  marrow  and  other  blood  spaces  of  the 
body,  but  after  a  more  or  less  severe  stimulus  these  cells 
appear  in  the  peripheral  circulation.  Thus  it  is  a  little  diffi- 
cult to  understand  why  nucleated  red  cells  are  not  normally 
abundant  in  the  circulating  blood  or  why  a  myelocythamia 
develops  only  after  a  very  considerable  stimulus  such  as  the 
severe  infections  of  diphtheria. 
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CIRCDLATIOK  OF  FOKEIGX  SUBSTAXCES  IN  THE  BLOOD 

A  series  of  interesting  changes  follows  the  injection  of  for- 
eign material  into  the  blood  stream.  Various  substances  * 
either  in  solution  or  in  suspension,  when  injected  intravenously 
produce  in  a  few  minutes  a  profound  leuoopcEnia,  the  majority 
of  the  polymorphonuclear  cells  disappearing  from  the  periph- 
eral circulation  and  collecting  in  the  blood  vessels  of  the 
viscera,  especially  in  the  lungs  and  liver,  and  to  a  much  smaller 
extent,  in  the  spleen.  Moreover,  when  material  in  suspension 
is  injected,  the  foreign  particles  are  also  withdrawn  promptly 
from  the  circulation  and  collected  in  the  viscera,  especially  in 
the  lungs,  the  liver,  and  to  a  less  extent  in  the  spleen.  It  is 
noteworthy  that  the  leucocytes  disappear  simultaneously  with 
the  foreign  material  and  collect  in  these  same  viscera.  As  a 
general  rule,  the  leucocytes  themselves  are  not  destroyed,  but 
after  a  comparatively  short  time — a  few  minutes  to  a  few 
hours — they  return,  often  in  increased  numbers,  to  the 
peripheral  circulation. 

This  distribution  of  foreign  suspensions  was  thoroughly 
studied  by  Werigo  ' ;  he  found  that  bacteria  and  also  chemically 
inert  particles  such  as  carmine  are  promptly  removed  from  the 
circulating  blood.  The  essentials  of  these  observations  have 
been  confirmed  by  Ewing.'  Bruce ',  in  1894,  investigated  the 
well  known  phenomenon  of  the  more  or  less  complete  disap- 
pearance of  the  polymorphonuclear  cells  from  the  peripheral 
circulation  after  the  intravenous  injection  of  peptone;  e.  g., 
20  c.  c.  of  a  10  per  cent  solution.  It  had  been  supposed  that 
this  sudden  disappearance  of  the  white  cells  was  due  to  a  cyto- 
lytic action  of  the  peptone,  but  Bruce  was  able  to  show  defi- 
nitely that  the  leucocytes  collected  in  the  blood  vessels  of  the 
viscera,  principally  in  the  lungs,  but  also  in  the  spleen,  and  in 
smaller  numbers  in  the  liver.  The  number  appearing  in  the 
other  organs,  however,  was  almost  nil,  though  the  work  of  some 
authors  indicates  that  the  bone  marrow  is  of  some  importance.t 
This  similarity  in  the  effect  of  peptone  and  foreign  suspensions 
upon  the  distribution  of  the  leucocytes  suggests  at  once  the 
possibility  that  the  peptone  may  be  withdrawn  from  the  circu- 
lation corresponding  in  its  behavior  to  that  of  suspended 
particles.  Indeed  it  would  be  very  helpful  if  the  behavior  of 
the  leucocytes  following  the  injections  of  a  solution  could  be 
used  as  a  criterion  to  determine  whether  the  foreign  substance 
in  solution  was  distributed  equally  throughout  the  circulation, 
or  whether  it  became  concentrated  in  the  viscera  in  a  manner 
analogous  to  the  behavior  of  foreign  cells. 


*  The  earliest  studies  began  in  1S72,  observations  being  made 
upon  tlie  effect  of  such  substances  as  curare,  fibrin  ferment,  haemo- 
globin, septic  fluids,  lymph  cells,  split  proteins,  chemicals  such  as 
uric  acid  and  the  urates,  and  inert  substances  such  as  carmine. 
For  detailed  references  see  Sherrington,  Proc.  Ro.v.  Soc,  Lond., 
1S94,  LV,  195. 

t  Although  there  is  some  variation  in  the  individual  instances, 
yet  the  reports  of  the  various  authors  indicate  that  the  liver 
plays  a  distinctly  more  prominent  part  than  the  spleen  in  the 
retention  of  leucocytes  and  foreign  substances,  while  the  lungs 
play  a  more  important  part  than  the  liver,  presumably  because 
material   injected   intravenously  passes   first   throush   the   lungs. 


Experiments  with  Bacteria  and  Red  Blood  Cells. — The  pos- 
sibilities of  the  full  significance  of  these  experiments  and  their 
bearing  upon  inoculation  experiments  in  lower  animals  can  be 
imderstood  best  by  observing  the  course  of  events  that  follows 
the  intravenous  injection  of  bacteria.  The  following  observa- 
tions were  made  in  the  course  of  the  immunization  of  a  rabbit 
against  a  staphylococcus  of  very  low  virulence.  Upon  the  third 
injection,  the  2-1-hour  growth  from  10  agar  slants  was  emul- 
sified in  3  c.  c.  of  salt  solution  and  injected  into  a  vein  of  the 
right  ear.  A  blood  smear  was  made  immediately  before  injec- 
tion. The  time  required  for  injection  was  about  two  min- 
utes ;  when  it  was  completed,  a  blood  smear  was  made  from  the 
left  ear  immediately  and  at  successive  intervals  of  5,  10,  20, 
30,  40,  and  60  minutes.  The  smear  before  injection  showed 
an  abundance  of  leucocytes  in  every  field  with  88  per  cent  of 
polymorphonuclear  cells.  The  smears  immediately  after  injec- 
tion showed  very  few  white  cells.  In  the  smear  five  minutes 
after  injection  the  majority  of  the  fields  under  a  1/12  oil  im- 
mersion lens  were  free  from  white  cells.  The  differential  count 
of  100  cells  showed  96  per  cent  of  mononuclear  forms.  The 
smear  10  minutes  after  injection  showed  increasing  numbers 
of  white  cells  over  the  preceding  one ;  this  increase  went  on  rap- 
idly and  a  smear  30  minutes  after  the  injection  did  not  dill'er 
in  its  general  appearance  from  the  one  just  before  injection. 
No  counts  were  made  of  the  total  number  of  white  cells. 
The  red  cells  were  apparently  unaffected.  The  behavior  of  tlie 
bacteria  is  even  more  interesting.  With  this  massive  quantity 
one  would  expect  that  they  could  be  seen  in  the  smears.  How- 
ever, the  smear  made  immediately  after  injection  showed  no 
bacteria,  either  free  in  the  blood  or  in  the  few  leucocytes  that 
were  present;  but,  in  the  smears  in  which  the  leucocytes  were 
returning  to  the  peripheral  blood,  staplwlococci  were  fre- 
quently found  in  the  polymorphonuclear  leucocytes ;  some  cells 
even  contained  too  many  bacteria  to  be  counted  readily. 

It  happened  that  this  animal  had  already  received  immuniz- 
ing doses  of  staphylococci ;  on  repetition  with  a  normal  animal 
essentially  the  same  features  were  obtained,  though  not  as 
sharjjly ;  after  considerable  search  only  a  few  bacteria  were  seen 
in  the  leucocytes  upon  their  return  to  the  peripheral  circula- 
tion. It  was  found,  too,  that  such  large  doses  often  killed  the 
animals  suddenly  during  the  course  of  the  injection.  Appar- 
ently no  observations  have  been  conducted  to  determine  whether 
immunization  or  infection  of  an  animal  would  definitely  modify 
its  l)ehavior  in  comparison  with  that  of  a  normal  individual. 
Any  difference  in  a  normal  and  immune  animal  in  regard  to  the 
effect  of  foreign  injections  upon  the  distribution  of  the  leuco- 
cytes would  be  very  interesting,  inasmuch  as  it  would  furnish 
a  reaction  for  immunity  which  would  be  independent  of  any 
examination  for  immune  bodies.  Bull '  has  recently  studied 
very  thoroughly  the  phenomena  of  agglutination  in  vitro  and  !« 
vivo.  In  many  instances  avirulent  organisms  are  agglutinated 
in  vivo  in  animals  whose  sera  possess  no  agglutinating  action  in 
vitro.  In  contrast  to  these  non-virulent  organisms.  Bull  has 
made  the  further  very  interesting  obsen"atiou  that  certain  viru- 
lent organisms  are  not  agglutinated  in  vivo  by  animals  whose 
serum  possesses  no  agglutinating  power  in   vitro.     In  some 
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respects  it  would  be.  difficult  to  distinguish  agglutination  in 
vivo  from  the  phenomenon  observed  iu  normal  animals  of  the 
concentration  of  foreign  particles  in  the  viscera. 

Hopkins  and  Parker'  have  very  recently  noted  that  after 
intravenous  injection  streptococci  are  quickly  withdrawn  by  the 
lungs,  liver,  spleen,  and  in  small  numbers  by  other  tissues. 
These  authors  have  contributed  the  following  very  significant 
observations.  Some  hours  after  injection  streptococci,  which 
cannot  maintain  themselves  in  the  circulation  of  a  normal  ani- 
mal, begin  to  appear  in  the  lilood  stream.  This  occurs  not- 
withstanding the  fact  that  the  inoculated  animal  has  not  lost 
its  power  of  removing  freshly  injected  organisms. 

On  injecting  typhoid  bacilli,  an  organism  ordinarily  giving 
rise  to  leucopoeuia  in  man,  we  observed  the  same  immediate 
results  in  rabbits  as  with  staphylococci.  Five  agar  slants  of  an 
old  culture  of  B.  typhosus  were  injected  intravenously  into  a 
rabbit.  The  smears  after  injection  showed  an  outspoken  dim- 
inution in  the  number  of  white  cells  for  a  period  of  20  minutes. 

Nucleated  red  cells  upon  injection  behaved  in  the  same  gen- 
eral manner  as  other  foreign  agents,  though  the  changes  were 
less  sharp.  A  half-grown  rabbit  was  injected  intravenously 
with  2  c.  c.  of  a  50  per  cent  suspension  of  chicken  corpuscles 
which  had  been  washed  twice  with  normal  saline  after  collect- 
ing the  blood  in  1.5  per  cent  sodium  citrate.  The  nucleated 
red  cells  could  be  seen  in  the  blood  smears  in  moderate  num- 
bers for  several  minutes  after  the  injection.  No  phagocytosis 
was  seen  at  any  time.  The  leucocytes  of  the  rabbit  also  dimin- 
ished definitely.  Counts  were  made  at  various  intervals 
of  the  number  of  the  red  and  white  cells  and  the  number 
of  nucleated  red  cells  with  the  following  results : 

Table  I. — Showixg  the  Red  axd  White  Cou.n'ts  and  the  Number 
OF  Nucleated  Reds  After  Intravenous  Injection  of  a  Rabbit 
WITH  Chicken  Corpuscles. 

Time  in-  Leucocyte     Nucleated  red  count  of 

tervals  Red  count  count         injected  hen  corpuscles 

4,500,000  5,500                   

30  min.* 4,800,000  6,000                   

3  min 600  42,000 

7  min 4,800,000  1,600  38.000 

18   min 5,100,000  2,900  12,000 

42   min 5,400,000  3,100  4,500 

IJ  lirs 5,600,000  3,200  50 

2.i  lirs 5,600,000  3,800  0 

3.J  hrs 6,000,000  4,400  0 

5.J  hrs 5,000,000  5.200  0 

*  Injection  :   2  c.  c.  of  washed  chicken  corpuscles. 

The  injection  of  mammalian  (human)  red  cells,  however, 
into  a  rabbit  did  not  produce  a  leucopoenia.  Certainly,  there- 
fore, with  the  injection  of  red  cells  from  the  same  species,  as 
in  the  blood  transfusions,  one  would  not  expect  any  immediate 
and  pronounced  leucopoenia. 

It  has  been  shown  by  Goldscheider  and  Jacob  '  that  the  sub- 
cutaneous injection  of  an  emulsion  of  certain  organs  such  as 
the  spleen  and  also  the  thymus  and  bone  marrow,  produces  an 
acute,  transient,  leucopoenia.  We  also  found  that  the  intraperi- 
toneal injection  of  pigeon  corpuscles  in  a  rabbit  produced  a 


definite,  though  less  extreme,  leucopoenia;  however,  this  did 
not  reach  its  most  extreme  grade  till  20  minutes  after  the 
injection,  and  the  white  cell  count  did  not  return  to  normal  till 
an  hour  had  elapsed. 

THE   INFECTIOUS   DISEASES 

In  considering  the  inoculation  of  diseases  into  animals,  con- 
siderable interest  centers  in  the  natural  distribution  of  par- 
asites in  certain  spontaneous  infections.  There  is  abundant 
evidence  that  when  the  blood  stream  is  infected,  the  micro- 
organisms are  not  distributed  equally  throughout  the  blood. 
Thus,  in  typhoid  fever,  it  is  very  probable  that  the  concentra- 
tion of  bacteria  is  greater  in  the  spleen  than  in  the  peripheral 
blood  and  that  they  persist  in  the  spleen  after  the  circulating 
l)lood  has  become  sterile.  In  connection  with  the  comparative 
freedom  of  the  extremities  from  rose  spots  in  typhoid  fever, 
it  is  interesting  to  note  the  apparent  difficulty  of  reaching  the 
peripheral  parts  of  the  body  by  injections  into  the  blood 
stream.  The  malarial  fevers  furnish  an  excellent  illustration 
of  the  irregular  distribution  of  micro-organisms.  In  the 
sestivo-autumnal  type,  the  parasites  are  concentrated  in  the 
spleen  and  bone  marrow  and  it  is  only  during  the  youngest 
stages  of  the  parasite  tliat  the  infected  cells  circulate  freely 
in  the  peripheral  blood.  Perhaps  one  of  the  most  striking 
and  most  perplexing  examples  of  all  is  the  profound  variation 
in  the  case  of  infection  with  Filaria  nocturna.  This  distribu- 
tion of  pathogenic  organisms  should  be  borne  in  mind  in 
attempting  the  transmission  of  infectious  diseases  to  lower 
animals. 

Interpretation  of  Leucocyte  Counts. — The  consideration  of 
the  distribution  of  cells  in  the  circulating  blood  is  of  signifi- 
cance in  the  interpretation  of  leucocyte  counts.  As  early  as 
1892  it  was  suggested  by  Eieder,"  and  a  little  later  by  Schulz,' 
that  tlie  ordinary  leucocytoses  are  due,  not  to  an  increased  pro- 
duction of  white  cells,  but  to  a  redistribution  of  them,  the  cells 
from  the  blood  spaces  being  called  out  into  the  peripheral  cir- 
culation at  the  time  of  an  infectious  process.  Although  this 
view  certainly  does  not  apply  to  all  cases,  there  are  many 
instances  in  which  it  is  seen  that  sudden  changes  occur  in  the 
leucocyte  count  which  are  due,  not  to  the  formation  or  destruc- 
tion of  cells,  but  to  a  redistribution  of  the  cells  in  the  body. 
Lowit,"  in  1892,  expressed  the  prediction  that  a  leucopoenia 
probably  preceded  the  leucocytosis  in  many  infections,  in  a 
manner  somewhat  analogous  to  these  experimental  leucopce- 
uias  and  leucocytoses.  This  view  received  prompt  confirma- 
tion by  Sherrington,"  and  others.  There  are  numerous  exam- 
ples of  the  development  of  a  leucocytosis,  under  clinical  con- 
ditions, in  a  space  of  time  much  too  short  for  tlie  production  of 
new  cells.  In  intestinal  obstruction  there  is  often  a  sudden 
outpouring  of  adult  polymorphonuclear  cells,  producing  a  rise 
in  the  white  count  to  30,000  cells,  or  more,  within  five  or  six 
hours.  Furthennore,  there  is  the  example,  previously  men- 
tioned, of  the  doubling  of  the  leucocyte  count  iu  a  few  hours 
after  a  cold  bath.  Although  the  e.xact  time  required  for  the 
multiplication  of  some  of  the  lowest  types  of  bacterial  cells 
is  extremely  short,  yet  it  is  obvious  that  tlie  sudden  changes  in 
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the  number  of  blood  cells  are  not  due  to  a  destruction  and 
formation  of  corpuscles,  but  to  a  redistribution  of  cells  already 
existing  in  the  body.  At  the  beginning  of  an  acute  leucocytosis 
the  polymorphonuclear  cells  -which  appear  are  mature  in  their 
morphology  and  do  not  have  the  appearance  of  being  young 
and  freshly  formed.  Similarly,  in  the  experimental  leuco- 
poenias  there  is  no  reason  to  assume  a  sudden  destruction  of 
leucocytes;  the  injected  material  in  most  instances  is  not  toxic 
in  vitro  for  leucocytes  and  there  is  no  evidence  in  the  morphol- 
ogy of  the  leucocytes  of  any  toxic  action  in  vivo. 

The  preceding  data  afford  ample  ground  for  the  conclusion 
that  the  leucocyte  counts  must  be  considered  as  indicating 
only  the  number  of  cells  at  a  given  time  in  the  peripheral  circu- 
lation and  not  as  an  index  of  the  absolute  number  in  the  entire 
body.  Thus,  it  is  not  Justifiable  to  conclude,  a  priori,  that  there 
is  a  destruction  of  leucocytes  in  typhoid  fever.  The  leucopceuia 
which  develops  might  readily  lead  to  the  assumption  that  there 
is  an  extensive  destruction  of  white  cells.  The  observations  of 
Thayer,"  however,  show  that  a  mild  physiological  stimulus 
will  promptly  raise  the  number  of  leucocytes  at  least  to  the 
upper  limits  of  normal.  As  far  as  the  leucocyte  count  of  the 
peripheral  blood  in  typhoid  fever  is  concerned,  it  is  obvious,  on 
theoretical  grounds,  that  the  absolute  number  of  leucocytes  in 
the  body  may  be  either  diminished,  normal,  or  increased. 
The  determination  of  the  exact  condition  must  be  made  by 
means  other  than  the- examination  of  the  circulating  blood. 
The  evidence  bearing  on  the  question  is  very  meager,  but,  as 
far  as  it  goes,  it  would  seem  at  least  possible  that  the  absolute 
diminution  of  leucocytes  in  typhoid  may  be  much  less  than 
one  has  ordinarily  supposed. 

Moreover,  the  infecting  organism  is  not  the  sole  factor 
which  influences  the  white  cell  count.  It  is  well  known  that 
the  severity  of  the  infection  is  important.  Thus,  pyogenic 
organisms,  which  ordinarily  produce  a  leucocytosis,  may,  in 
hyperacute  infections,  produce  a  leucopoenia ;  if  one  accepts  tlie 
work  of  Sherrington  this  would  mean  that  the  initial  leu- 
copoenia which  often  occurs  very  early  in  the  course  of  a 
pyogenic  infection  may  persist  in  the  severe  cases  instead  of 
giving  place  to  a  leucocytosis.  There  is  also  another  factor 
which  requires  consideration ;  Emerson  "  has  noted  that  the 
same  organism  may  produce  different  effects,  according  to  the 
location  of  the  lesion  in  the  body.  Thus,  in  the  after  effects  of 
typhoid  fever,  a  peripheral  lesion  such  as  may  occur  in  the 
bones  is  accompanied  by  a  leucocytosis.  This  also  affords 
an  instance  in  which  typhoid  infection  is  not  accompanied  by 
any  manifest  destruction  of  leucocytes.  Tuberculous  infec- 
tions also  indicate  that  the  location  of  the  lesion  in  the  body 
rather  than  the  infecting  micro-organism  may  sometimes  be 
a  determining  factor  in  the  effect  on  the  leucocyte  count. 
Thus  milary  tuberculosis  may  be  accompanied  by  a  leucopoenia, 
whereas  tuberculosis  of  the  meninges  usually  produces  a 
leucocytosis.  The  examples  afforded  by  tuberculosis,  however, 
are  often  complicated  by  the  possibility  of  secondary  infection. 
Apparently  there  is  no  crucial  experimental  demonstration 
of  these  clinical  observations  that  the  location  of  the  lesion  may 
occasionally  be  the  determining  factor  in  the  leucocyte  count. 


PART  II.     SPECIAL  CONSIDERATIONS  REGARDING  THE 
TRANSMISSION  OF  INFECTIOUS  DISEASES 

It  woiild  seem  that  the  diseases  to  which  lower  animals  are 
naturally  susceptible  by  intravenous,  subcutaneous,  or  intra- 
peritoneal inoculation  have  already  been  determined,  at  least 
for  the  more  important  infections.  A  further  extension  of  the 
ability  to  transmit  diseases  to  relatively  insusceptible  species 
would,  in  most  cases,  involve  either  a  modification  of  these 
simpler  methods  of  inoculation,  or  special  preparation  of  the 
new  host.  There  are  many  arguments  which  may  be  advanced 
against  intravenous  injection.  In  the  first  place,  there  is 
necessarily  considerable  dilution  of  the  infective  material  with 
an  extremely  good  opportunity  for  the  operation  of  any  deleter- 
ious action  which  the  plasma  and  cells  of  the  blood  may  pos- 
sess. A  priori,  intravenous  injection  would  seem  to  be  ideal 
in  its  possibility  of  reaching  all  the  organs  of  the  body.  How- 
ever, the  foreign  material  is  not  only  collected  primarily  in 
the  lungs,  liver,  and  spleen,  but  the  phagocytic  cells  of  the 
blood  also  collect  ip.  these  areas.  Moreover,  the  mechanical 
disadvantages  are  not  inconsiderable,  since  the  material  intro- 
duced must  be  reduced  to  a  fine  suspension  on  account  of 
the  danger  of  embolism;  even  with  a  fine  emulsion,  massive 
injections  for  the  purpose  of  overwhelming  an  animal  are  often 
inadvisable  on  account  of  the  danger  of  immediate  death. 

In  recent  years,  not  a  little  attention  has  been  given  to  the 
concentration  of  infective  agents  in  locations  of  special  sus- 
ceptibility just  as  therapeutic  agents  are  introduced  at  the 
principal  site  of  local  infections,  as  in  the  routine  intraspiuous 
treatment  of  cerebrospinal  meningitis,  and  in  the  treatment 
of  tabes  by  Swift  and  Ellis."  It  seems  logical  to  introduce  the 
infective  agent  into  the  locations  which  are  involved  in  spon- 
taneous infections,  as  in  the  case  of  the  experimental  produc- 
tion of  anterior  poliomyelitis  by  inoculation  into  the  central 
nervous  system,  or  the  reproduction  of  tuberculosis  and 
syphilis  by  inoculation  into  the  testes. 

CHOICE  OF  THE  SPLEEX   FOR  IXOCULATION   EXPEPvIMENTS 

An  attempt  has  been  made  to  take  advantage  of  some  of  these 
special  methods  of  inoculation  in  some  experiments  on  the 
transmission  of  leukaemia  to  lower  animals.  For  the  inocula- 
tion of  lower  animals,  the  spleen  was  selected  as  the  site  of 
injection,  not  only  because  this  organ  is  involved  in  leukaemia, 
but  because  it  frequently  harbors  various  parasites.  At  the 
same  time  it  cannot  be  regarded  as  a  site  of  especially  low 
resistance  in  view  of  the  opportunity  for  the  action  of  the 
fluids  and  cells  of  the  blood  in  its  sinuses  and  also  on  account 
of  the  phagocytic  cells  characteristic  of  the  spleen  itself. 
Nevertheless,  it  is  a  convenient  location  for  concentrating  a 
large  amount  of  infective  tissue  in  preference  to  the  injection 
of  a  comparatively  few  isolated  cells  into  the  blood  stream. 
The  spleen  is  easily  exposed  by  a  laparotomy  done,  of  course, 
under  ether.  In  some  animals,  especially  in  cats,  it  was  found 
that  large  blebs  of  the  injected  material,  measuring  1  or  2  cm. 
in  diameter,  can  be  produced  under  the  capsule  of  the  spleen. 
Since  these  blebs  are  not  rapidly  absorbed,  their  contents 
would  naturally  be  much  better  protected  from  the  immediate 
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action  of  the  blood  serum  and  the  leucocytes  than  they  would 
in  the  case  of  intravenous  injection.  There  is  also  considerable 
mechanical  advantage  in  making  injections  directly  into  the 
spleen ;  large  pieces  of  tissue,  such  as  would  be  altogether  un- 
suitable for  intravenous  work,  can  be  introduced  into  this 
organ.  The  spleen  readily  filters  out  tlie  grosser  particles ;  in 
a  large  number  of  instances  we  have  had  no  evidences  of  embo- 
lism in  the  injection  into  the  spleen  of  coarse  suspensions 
of  various  tissues. 

From  a  clinical  standpoint  the  spleen  of  some  animals, 
notably  the  monkey,  is  an  excellent  organ  for  observation,  since 
its  size  can  be  easily  determined  by  palpation,  thereby  enabling 
one  to  detect  very  readily  a  splenomegaly.  The  advantage 
of  this  is  evident,  both  in  those  cases  in  which  a  change  in 
the  blood  picture  occurs,  and  also  during  any  intervals  in 
which  the  blood  picture  is  normal  while  the  spleen  is  enlarged. 

Direct  inoculation  into  the  spleen  and  other  organs  has 
been  practised  in  a  variety  of  conditions.  Musgrave  and 
Clegg  "  attempted  to  produce  amoebic  hepatitis  by  direct  injec- 
tion into  the  liver  of  cultures  of  the  limax  group  growing 
with  B.  typhosus.  Mackie"  inoculated  Leishmania  tropica 
into  the  liver  and  spleen  and  v.  Seht"  reported  the  inocula- 
tion of  leuktemic  blood  into  the  spleen  of  monkeys.  All  of 
these  injections  into  the  viscera  resulted  negatively.  Patton  '* 
obtained  some  positive  results  by  the  direct  inoculation  of 
Leishmania  donovani  into  the  liver. 

IXOCULATIOX    EXPERIMENTS   IX    LEUKAEMIA 

Our  own  work  has  been  confined  to  the  inoculation  of  mate- 
rial from  various  types  of  splenomegalies  into  several  species 
of  animals.  For  the  most  part  we  confined  our  attention  to 
acute  and  subacute  leukeemias.  There  is  considerable  choice 
in  the  selection  of  material  for  inoculation.  In  the  patients 
who  were  studied,  we  have  used  blood  for  inoculation  as  a 
routine,  and  in  one  instance  some  enlarged  glands.  No  patients 
were  available  in  whom  the  spleen  was  enlarged  in  a  suitable 
manner  for  puncture  and  aspiration.  In  one  autopsy  case, 
splenic  tissue  was  obtained  for  injection.  In  all,  five  cases 
of  leukaemia  were  studied;  from  four  of  these  blood  was 
injected  into  the  spleen  of  cats,  monkeys,  and  rats.  There  was 
frequently  considerable  disturbance  of  the  blood  picture  dur- 
ing the  first  two  or  three  weeks  after  the  injection.  The  most 
prominent  characteristics  were  a  rise  in  the  leucocyte  count, 
the  appearance  of  unusual  cells  in  the  circulation,  and  fre- 
quently an  increase  in  the  number  of  platelets  with  the  appear- 
ance of  many  large  forms.  Injection  of  normal  blood  did  not 
produce  such  changes.  The  eft'ect  of  leukemic  blood  was  not 
constant,  however,  and  in  no  case  did  it  produce  a  picture  of 
leuka?mia.  In  one  instance  enlarged  glands  from  a  case  of 
acute  leukfemia  were  injected  but  no  definite  effect  was  pro- 
duced. At  most  the  results  were  never  more  than  suggestive, 
and  consequently  a  full  report  of  these  cases  will  not  be  made 
at  present.  One  case  which  came  to  autopsy,  however,  deserves 
special  consideration. 


ACUTE  LEUK.EMIA 

This  case  was  seen  through  the  kindness  of  Doctors  Leopold 
and  Sexton  at  the  Hebrew  Hospital.  The  patient  was  a  man 
in  the  thirties,  of  rather  robust  constitution.  The  total  course 
of  his  disease  was  of  only  a  few  weeks'  duration  and  he  came 
to  the  hospital  in  the  last  few  days  of  his  illness.  On  admis- 
sion he  was  semicomatose  and  presented  at  this  time  the 
typical  clinical  features  of  an  advanced  pernicious  anaemia. 
There  was  a  moderate  degree  of  jaundice.  The  spleen  and 
liver  were  not  palpable.  The  blood  picture,  however,  was  by 
no  means  a  simple  one. 

The  red  colls  were  diminished  to  1,500,000  per  c.  mm.  and 
there  was  a  proportional  reduction  of  haemoglobin.  Only  a 
moderate  grade  of  anisocytosis  and  poikilocytosis  was  present. 
Normoblasts  and  megaloblasts  were  abundant.  The  white 
count  was  high,  varying  from  22,000  to  24,000.  Of  these 
cells  about  2000  were  nucleated  reds  and  of  the  remainder, 
60  per  cent  were  jDolymorphonuclear  in  type.  There  were 
many  rather  unusual  mononuclear  cells  but  only  an  occasional 
myelocyte  was  seen. 

There  was  nothing  remarkal)le  about  the  platelets  either 
in  their  morphology  or  numbers. 

The  case  was  clearly  an  unusual  one  but  seemed  to  conform 
most  nearly  to  that  group  of  acute  leuksemias  which  tend  to 
go  over  into  a  fairly  typical  pernicious  anaemia. 

Direct  transfusion  of  blood  produced  only  a  very  transient 
benefit,  and  exitus  occurred  a  few  days  after  admission  to 
the  hospital.  Five  hours  after  death  the  spleen  was  removed ; 
it  was  only  slightly  enlarged.  Aerobic  and  anaerobic  cultures 
of  small  pieces  of  splenic  tissue  on  ascitic  fluid,  blood  serum, 
Dorsett's  egg  medium,  blood  agar  (NNN  medimn),  and  milk, 
remained  sterile  for  a  period  of  three  weeks.  A  coarse  emul- 
sion of  the  spleen  in  salt  solution  was  injected  into  some  ani- 
mals. The  following  is  a  general  summary  of  the  results 
which  were  obtained. 

A  cat  inoculated  into  the  spleen  died  on  the  si.xth  day  after 
injection.  The  spleen  of  this  animal  was  inoculated  intra- 
splenically  into  a  young  adult  cat  which  died  on  the  sixth  day 
after  injection.  Subinoculations  were  made  intrasplenically 
into  a  monkey  from  the  spleen  of  this  eat.  Three  weeks  later 
the  spleen  of  the  monkey  had  increased  to  several  times  its 
normal  size  and  the  blood  picture  was  characteristic  of  lym- 
phatic leukaemia.  The  temperature  of  the  animal  was  high 
being  104°  and  105°F.,  but  this  is  not  very  unusual  in  normal 
monkeys.  Splenic  tissue  removed  at  this  time  failed  to  pro- 
duce any  change  in  a  second  monkey.  The  blood  picture 
returned  rather  rapidly  to  normal,  but  the  spleen  remained 
large  for  many  weeks.  This  animal  died  15  months  later.  The 
autopsy  revealed  no  apparent  cause  of  death.  The  protocols 
of  these  experiments  are  as  follows. 

A  monkey  and  a  cat  were  injected  intrasplenically  with  the 
patient's  spleen.  This  material  was  highly  toxic  for  the  mon- 
key, death  taking  place  within  two  or  three  minutes  after  the 
injection  from  cardiac  failure.  The  cat  recovered  from  the 
operation  but  became  somewhat  ill  in  a  few  days,  coma  develop- 
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ing  on  the  sixth  day  after  injection.  Blood  smears  taken 
when  the  animal  was  in  complete  coma  showed  a  remarkable 
picture  in  that  the  leucocytes  were  practically  absent.  The 
ordinary  preparation  for  leucocyte  counting  showed  no  cells 
in  a  0.1  sq.  mm.  unit.  Blood  cultures  on  milk  showed  a  growth 
of  a  micrococcus  in  one  of  three  tubes,  indicating  a  secondary 
bacterial  invasion.  This  animal  was  sacrificed  just  before 
death  and  subinoculations  were  made,  spleen,  blood,  and  bone- 
marrow  being  used,  one  cat  being  employed  for  each  sub- 
stance. All  of  the  animals  remained  perfectly  well  except  the 
one  receiving  an  injection  of  spleen.  This  animal  died  on  the 
sixth  day  and  blood  smears  made  a  few  hours  before  death  also 
showed  a  complete  absence  of  leucocytes.  This  is  open  to  the 
interpretation  that  in  the  acutely  fatal  cases  some  leucotoxin 
produced  extensive  destruction  of  the  white  cells.  A  simpler 
explanation,  however,  suggests  itself,  since  in  some  instances 
control  animals  injected  with  large  doses  of  bacteria  also 
showed  when  in  the  stage  of  coma  a  similar  absence  of  leuco- 
cytes. Cultures  from  the  heart  blood  of  this  second  cat  showed 
prompt  growth  on  milk.  The  spleen  itself  showed  no  gross 
changes ;  small  portions  were  emulsified  and  injected  into  the 
spleen  of  a  monkey  {Macaciis  rhesus).  This  cat  died  after 
three  days  from  a  complicating  peritonitis  whereas  the  monkey 
remained  apparently  well.  The  operative  incision  healed 
promptly  with  no  evidence  of  any  secondary  infection.  The 
white  blood  counts  showed  some  fluctuation,  but  no  signifi- 
cance could  bo  attached  to  them.  The  count  fell  at  first  from  a 
normal  of  27,000  to  13,000.  During  the  next  three  weeks  it 
rose  gradually  to  56,000,  a  significant  change  occurring  in  the 
differential.  In  this  species  of  monkey,  the  mononuclear  ele- 
ments are  normally  very  high  as  compared  with  man ;  a  typi- 
cal count  of  this  individual  before  injection  showed  35  per 
cent  polymorphonuclear  cells,  and  a  total  of  57  per  cent  mono- 
nuclears with  8  per  cent  of  cells  unclassified.  During  the  rise 
in  the  white  count,  however,  the  polymorphonuclears  fell  to 
19  per  cent,  and  the  mononuclears  rose  to  81  per  cent.  Taking 
fully  into  consideration  the  normal  blood  picture  of  the  Maca- 
cus  rhesus,  the  smear  was  distinctly  characteristic  of  a  leu- 
kaemia of  the  lymphatic  type.  The  evidence  of  a  leukremie 
change  as  contrasted  with  a  leucocytosis  was  seen,  both  in  tlie 
low  percentage  of  polymorphonuclear  cells  in  the  blood  and 
in  the  appearance  of  some  immature  cells,  such  as  a  few  myelo- 
blasts. These  cells  were  not  found  in  the  normal  blood  of  this 
individual  before  injection  and  in  the  examination  of  10 
other  macacus  monkeys  they  occurred  only  in  a  few  individ- 
uals and  in  very  small  numbers.  This  change  in  the  blood 
picture  lasted  for  several  days  and  then  returned  to  nonnal. 
In  addition  to  the  change  in  the  blood  picture  a  well  marked 
splenomegaly  developed.  Three  weeks  after  the  injection,  the 
spleen  was  found  to  be  several  times  larger  than  its  normal 
size.  On  exploration,  this  increase  in  size  was  found  to  be 
due,  not  to  swelling  and  congestion,  for  the  .spleen  was  hard 
and  firm,  measuring  four  times  its  size  before  injection.  On 
surgical  extirpation  of  about  one-fourth  of  the  organ,  it  was 
so  firm  that  relatively  little  lifemorrhage  took  place.  Histo- 
logically tlicrc  was  nothing  remarkable. 


This  splenic  tissue  obtained  by  operation  was  injected  into 
the  spleen  of  a  monkey  and  into  a  kitten.  Cultures  were 
also  made  on  blood  agar,  on  ascitic  fluid  containing  fresh 
tissue  and  on  Dorsett's  egg  medium.  The  animals  remained 
well.  During  the  next  three  months  no  significant  change 
occurred  either  in  the  blood  count  or  in  the  size  of  the  spleen. 
The  cultures  were  observed  for  three  weeks  but  no  growth 
developed. 

Some  control  obser\-ations  were  made  in  order  to  determine 
as  accurately  as  possible  the  cause  for  the  enlargement  of  the 
spleen  and  the  change  in  the  blood  occurring  in  the  monkey. 
It  is  important  to  eliminate  the  ordinary  bacterial  cau.ses 
especially  secondary  pyogenic  infection  and  tuberculosis. 

Apparently  a  few  bacteria  were  present  in  the  cat's  spleen 
which  was  injected  into  the  monkey,  since  the  blood  of  this 
cat  showed  growth  in  milk  of  a  coccus.  This  is  an  unfor- 
tunate circumstance  but  secondary  infection  in  a  moribund 
animal  readily  develops.  These  organisms  apparently  were 
not  present  in  the  patient's  spleen  since  the  cultures  on  various 
media  showed  no  growth.  There  is  considerable  evidence  that 
this  organism  could  not  have  been  responsible  for  the  change 
observed  in  the  monkey.  An  absolute  increase  in  mononu- 
clear cells  is  not  a  characteristic  of  pyogenic  infection ;  and 
moreover  there  was  no  evidence  of  any  local  or  general  sepsis. 
Finally  a  control  experiment  was  done  injecting  2  c.  c.  of  a 
milk  culture  of  this  micrococcus  into  the  spleen  of  a  normal 
monkey.  A  typical  pA'Ogenic  leucocytosis  resulted.  The  leu- 
cocytes rose  in  24  hours  from  8000  to  10,000  and  the  propor- 
tion of  polymorphonuclear  cells  rose  from  36  to  95  per  cent. 
The  blood  picture  gradually  returned  to  normal  and  the  spleen 
did  not  enlarge.  Ten  months  later  this  animal  developed 
several  metastatic  abscesses.  The  spleen  did  not  enlarge  and 
the  white  count  rose  to  59,000  with  90  per  cent  polymorpho- 
nuclear cells.    He  soon  recovered  from  these  infections. 

If  there  were  any  evidence  by  which  the  production  of  the 
leukannia  picture  could  be  ascribed  to  the  bacteria  present,  it 
would  be  an  extremely  interesting  factor  in  bringing  about 
the  correlation  of  the  leucocytoses  with  the  leukjemias,  since 
the  hypothesis  has  been  advanced  that  the  two  conditions  are 
jDart  of  the  same  process,  and  that  the  same  agent,  if  allowed 
to  act  for  a  long  period,  may  produce  first  a  leucocytosis,  and 
subsequently,  with  the  exhaustion  of  the  bone  marrow,  a  leu- 
kffimic  picture  may  develop. 

The  consideration  of  tuberculosis  is  important  and  fortu- 
nately it  can  be  excluded  rather  readily.  In  the  first  place 
this  monkey  developing  a  splenomegaly,  lived  for  many  months 
after  this  experiment  and  when  death  eventually  occurred, 
the  autopsy  showed  no  evidence  of  either  active  or  healed 
lesions  of  tuberculosis.  Moreover,  when  the  spleen  had  reached 
its  maximum  size,  a  portion  that  was  excised  sliowed  no 
histological  evidence  of  tuberculosis  and  no  growth  developed 
on  appropriate  media.  A  second  monkey  inoculated  with  the 
tissue  did  not  develop  tuberculosis. 

From  the  data  which  have  been  presented  the  conclusion 
naturallv  follows  that  tlie  ciilar,i:cnient  of  the  spleen  accom- 
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panied  by  the  leukfemic  blood  picture  could  not  be  attributed 
to  pyogenic  infection  or  to  tuberculosis. 

This  leukannic  change  was  of  short  duration  and  could  not 
be  transmitted  by  subinoculation.  Nevertheless  it  is  of  inter- 
est in  view  of  the  many  entirely  futile  attempts  to  produce 
either  leukaemia  or  splenomegaly  experimentally. 

It  is  perhaps  a  little  difficult  to  form  a  distinct  impres- 
sion of  the  difference  in  these  blood  pictures  simply  from  an 
analysis  of  the  total  and  the  differential  counts.  Accordingly 
we  have  reproduced  typical  fields  from  three  of  the  more  im- 
portant preparations:  namely,  of  (1)  a  normal  monkey;  (2) 
the  same  monkey  after  injection  with  material  coming  origin- 
ally from  a  case  of  leukiemia  in  man;  and  (3)  the  reaction  of 
a  monkey  to  pyogenic  bacteria. 

SUMMARY 

I.  The  circulation  of  normal  and  foreign  substances  in  the 
blood  often  fails  to  follow  mechanical  laws,  either  under  nor- 
mal or  pathologic  conditions.  An  unequal  distribution  occurs 
which  is  governed  by  biological  conditions.  The  corpuscles 
of  the  blood  are  not  distributed  with  mechanical  unifonnity 
throughout  the  blood  channels;  parasites  invading  the  blood 
stream  are  often  concentrated  in  the  blood  spaces  of  the  viscera. 

II.  Upon  injection  of  a  variety  of  substances  into  the  cir- 
culation, the  injected  substance  and  the  leucocytes,  especially 
the  polymorphonuclears,  disappear  from  the  peripheral  cir- 
culation within  a  few  minutes  and  collect  in  the  blood  vessels 
of  the  viscera  principally  in  the  lungs  and  liver.  Within  a 
short  time  the  leucocytes  return  to  the  peripheral  circulation, 
often  in  increased  numbers  and  sometimes  after  having  phago- 
cyted  the  injected  material. 

III.  The  leucocyte  count  cannot  be  interpreted  as  an  index 
of  absolute  change  in  number  of  leucocytes  in  the  entire  body, 
for  it  often  indicates  only  changes  in  distribution  rather  than 
a  formation  or  destruction  of  white  cells.  Thus,  the  total  white 
count  does  not  constitute  crucial  evidence  that  there  is  an  abso- 
lute leucopocnia  in  typhoid  fever.  There  are  at  least  three  fac- 
tors governing  the  leucocyte  count;  namely,  (1)  the  infecting 
organism;  (2)  the  severity  of  the  infection;  and  (3)  the  loca- 
tion of  the  infection  in  the  host. 

IV.  The  failure  of  foreign  substances  to  be  distributed  in 
the  blood  stream  according  to  mechanical  laws  has  an  impor- 
tant bearing  on  the  transmission  of  infectious  diseases.  It 
offers  many  arguments  against  intravenous  injections  of  infec- 
tive material  for  the  transmission  of  a  disease  to  resistant 
animals  for  the  reason  that, 

1.  Considerable  dilution  of  the  material  necessarily 
occurs. 

2.  Extensive  opportunity  is  offered  for  the  action  of 
any  deleterious  effects  which  the  fluids  and  cells  of  the 
blood  may  exert. 

3.  Fine  suspensions  and  limited  amounts  of  material 
are  necessary  in  order  to  avoid  embolism  and  sudden 
death. 


4.  Finely  suspended  matter  is  not  distributed  equally 
throughout  the  blood  stream,  but  a  large  proportion  is 
removed  by  the  lungs. 

Many  of  these  objections  could,  of  course,  be  overcome 
by  an  intra-arterial  injection  if  it  were  made  into  the 
proper  side  of  the  circulation. 

V.  Inoculation  into  the  spleen  for  the  transmission  of  sple- 
nomegalies to  lower  animals  possesses  certain  advantages : 

1.  It  avoids  many  of  the  disadvantages  of  intravenous 
injection. 

2.  The  injected  material  can  be  temporarily  protected 
from  the  immediate  action  of  the  fluids  and  cells  of  the 
body. 

3.  The  mechanical  advantage  is  considerable,  since 
large  pieces  of  material  can  be  used. 

4.  The  spleen  is  well  adapted  for  study,  since  changes 
in  its  size  in  certain  animals  can  be  readily  determined 
by  palpation. 

VI.  Inoculation  of  the  spleen  of  a  case  of  acute  leukeeraia 
into  the  spleens  of  cats  produced  death  acutely.  Inoculation 
from  these  cats  into  a  spleen  of  a  monkey  produced  a  chronic 
splenomegaly  with  an  acute  temporary  leukemic  change  in  the 
blood  jjicture.  The  production  of  even  abortive  leuksemic 
changes  and  of  splenomegaly  in  a  normal  animal  by  inocula- 
tion of  human  material  is  of  interest. 

This  work  was  conducted  during  1914  in  the  clinic  of 
Prof.  Lewellys  F.  Barker  at  the  Johns  Hopkins  Hospital.  A 
report  was  made  at  that  time  before  the  Johns  Hopkins  Medi- 
cal Society.  In  the  meantime  the  continuance  of  these  studies 
has  been  seriously  interrupted  and  has  finally  been  suspended 
for  the  time  being.  Consequently,  it  has  seemed  advisable  to 
make  this  incomplete  report  without  waiting  for  confirmation 
and  extension  of  these  results.  It  is  a  pleasure  to  thank  Dr. 
Barker  for  a  helpful  and  stimulating  interest. 

DESCRIPTION  OF  ILLUSTRATIONS 

RO.MANOWSKT    StAIX    (WiLSO.n's) 

Fig.  1.     Typical  field  from  blood  smear  of  normal  monkey. 

Fig.  2.     The   same  monkey   three   weeks   after   inoculation   with 

splenic  tissue  from  an  animal  injected  with  the  spleen 

from  a  case  of  leukaemia  in  man. 
Fig.  3.     Control  monkey  inoculated  with  pyogenic  organisms  to 

show  the  effect  on  the  blood  picture. 
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MEMORIAL  MEETING  TO  DR.  THEODORE  CALDWELL  JANEWAY 


A  memorial  meeting  for  Dr.  Theodore  C.  Jaiieway,  late 
Profes.sor  of  Medicine  to  The  Johns  Hopkins  University  and 
Physician-in-Chief  to  the  Hospital,  was  held  in  the  hall  of  the 
Engineering  Building  of  the  university  at  Homewood,  on  Sun- 
day afternoon,  March  10.  The  meeting  was  opened  with 
prayer  by  Eev.  Dr.  Arthur  B.  Kinsolving,  and  addresses  were 
made  by  President  Frank  J.  Goodnow,  Johns  Hopkins  "Uni- 
versity; Mr.  B.  Preston  Clark,  Boston,  Mass.;  Dr.  John 
Howland,  Johns  Hopkins  University;  Dr.  Alexander  Lam- 
bert, Dean  of  the  Medical  School  of  Columbia  University; 
Dr.  David  Edsall,  Harvard  University ;  Major  General  William 
C.  Gorgas,  Surgeon  General,  U.  S.  Army,  and  Dr.  AVilliam  H. 
Welch,  Johns  Hopkins  University. 

Rev.  Dr.  Arthur  B.  Kinsolving. — 0  God  our  Father,  from 
wliom  we  conu'.  to  whom  we  go,  in  who.se  gracious  protection 
Thy  children  abide  in  whatsoever  place  and  condition  they 
may  be;  we  thank  Thee  for  all  the  goodly  company  of  those 
who  have  helped  us  by  their  eminent  labors  and  noble  examples. 

We  yield  unto  Thee  high  praise  and  hearty  thanks  for  the 
graces  and  virtues  of  him  we  are  met  to  memorialize,  for  the 
beneficent  skill  of  the  good  physician,  for  the  diligent  man  of 
science  and  research,  for  the  fearless  follower  of  truth,  for  the 
strong  and  inspiring  friend,  for  the  devout  Christian  who  amid 
his  thronging  duties  made  room  in  his  life  for  God,  for  the  citi- 
zen who  withheld  not  his  life  at  his  country's  call. 

Help  us  each  to  -grow  stronger,  more  gentle,  brave  and  true 
by  calling  to  remembrance  his  gifts  of  thought  and  speech,  hi.s 
quick  and  understanding  sympathy,  his  vision  of  service,  and 
duty.  Grant  that  all  that  he  was  here  may  be  ripened  and 
expanded  there,  and  that  he  may  find  employment  in  the  spa- 
cious fields  of  eternity. 

Help  us  all,  0  God,  to  rejoice  more  and  more  in  other 
men's  strength  and  brightness  and  success,  and  set  our  hearts 
free  to  serve  Thee  better,  and  more  perfectly  to  love  Thee, 

Through  Jesus  Christ  our  Saviour. 

President  Frank  J.  Goodnow. — We  have  come  together  this 
afternoon  to  honor  the  memory  of  Theodore  Caldwell  Janeway 
whose  death  in  the  service  of  his  country  has  caused  such  a 
vacancy  in  our  ranks. 

Prior  to  the  breaking  out  of  the  war,  to  the  prosecution  of 
which  Dr.  Janeway  gave  so  much  of  his  time  and  strength,  he 
had  won  an  enviable  reputation  as  practitioner,  teacher,  or- 
ganizer and  student.  His  love  for  the  scientific  side  of  his 
profession  was  so  great  that  when  the  opportunity  presented 
itself  he  gave  up  active  practice  to  devote  his  entire  time  to 
teachimj  and  investigation.    At  the  time  (his  countrv  entered 


as  a  participant  in  the  great  conflict  now  raging,  he  had  suc- 
ceeded in  putting  his  department  in  the  Hospital  and  Medical 
School  in  a  state  of  rare  efficiency. 

The  call  of  his  country  could  not,  however,  be  denied.  The 
extra  duties  which  he  then  assumed  were  a  great  addition  to 
already' burdensome  responsibilities.  His  regretted  death  cut 
him  off  at  the  height  of  his  usefulness.  It  leaves  us,  his  friends, 
however,  with  the  consolation  that  the  standards  he  set  will 
live  long  after  he  has  gone  out  of  our  lives.  We  mourn  the  loss 
of  a  kindly  presence.  We  cherish  the  memory  of  a  sincere  per- 
sonality, a  strong  character,  an  able  man. 

Mr.  B.  Preston  Clark. — It  is  entirely  natural  that  we  who 
know  and  love  Theodore  Janeway  should  each  know  best  some 
special  side  of  that  nature,  which  touched  life  .so  profoundly, 
and  from  so  many  angles. 

Though  he  and  I  have  known  each  other  for  less  than  ten 
years,  it  seems  as  though  we  had  always  known  each  other. 

My  first  meeting  with  him  was  after  a  remarkable  diagnosis. 
The  patient,  one  of  my  own  boys,  was  recovering  from  a  serious 
illness.  I  tried  to  express  my  gratitude  as  best  I  could,  and  in 
that  quick  way  of  his  he  said  "Most  of  the  agencies  that  make 
for  human  health  and  disease  are  microscopic  in  their  charac- 
ter, and  we  really  know  very  little  about  any  of  them."  That 
attitude  of  simple  humility  toward  the  profession  of  which  he 
was  a  master  I  can  never  forget. 

I  have  not  the  knowledge,  as  so  many  here  to  day  have,  to 
gauge  in  any  broad  way  his  professional  skill,  I  being  only  a 
layman,  a  business  man.  I  only  know  that  it  must  have  been 
wonderful.    It  has  been  on  other  .sides  that  I  have  known  him. 

When  some  difficult  and  intricate  industrial  problem  has 
been  under  consideration,  I  have  taken  the  opportunity  when 
it  was  possible  to  discuss  it  with  him.  And  we  never  had  such 
a  discussion  without  my  learning  much  from  his  method  of 
approach  which  helped  to  clarify  the  issue  and  to  assist  in 
finding  a  solution.    For  his  mind  had  a  universal  quality. 

Of  just  one  other  quality  of  his  vivid  personality  I  shall 
speak  and  only  one.  And  that  is  his  apprehension  of  the  invis- 
ible and  the  spiritual  as  being  more  truly  real  than  aught 
which  we  can  touch  or  handle.  That  is  to  me  the  crown  of 
his  personality  and  its  very  essence. 

During  this  last  summer  on  his  short  vacation  we  lost  no 
moment  when  we  could  be  together,  and  the  same  was  true  on 
my  own  hurried  trips  to  Washington  during  the  early  winter. 
And  always  I  was  conscious  in  him  of  a  great  and  increasing 
power  of  leadership. 

Leadership  is  a  subtle  and  elusive  thing,  not  to  be  limited 
or  exactlv  defined.     But  of  one  thinir  we  can  be  sure.     The 
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great  loader  cares  so  deeply  for  his  cause;  he  sees  his  vision 
so  clearly,  that  he  forgets  himself.  He  sacrifices  himself  with- 
out knowing  that  he  is  doing  so;  he  sees  in  sacrifice  simply 
boundless  opportunity.  He  draws  men  after  him ;  because  they 
follow,  not  him  alone.  They  follow  that  which  he  follows.  As 
in  the  battles  of  old  the  fighters  followed  the  gigantic  shadowy 
"warrior  who  led  them  to  victory. 

And  when  in  battle  a  leader,  a  true  leader,  falls,  the  charge 
cheeks  for  perhaps  a  brief  moment,  but  it  goes  forward  with 
undiminished  power,  and  the  charge  is  driven  home. 

Such  a  vision  of  the  invisible  and  the  eternal  was  given  to 
Theodore  Janeway ;  such  a  leader  he  was  and  is ;  and  may  it  be 
given  to  us  in  the  light  of  that  vision  to  follow  that  which  he 
followed ;  to  raise  aloft  the  standard  which  has  fallen  from  his 
band;  to  see  in  sacrifice  simply  opportunity;  to  live  worthily 
of  the  vision,  to  close  up  the  ranks,  and  to  carry  the  charge 
home.  Thus  shall  we  pay  a  living  tribute  to  a  great  leader, 
and  a  yet  greater  man. 

Dr.  John  Howland. — For  many  years  I  have  known  and 
admired  Theodore  Janeway.  We  were  boys  together  at  school, 
■vve  were  at  college  and  in  the  medical  school  at  the  same  time, 
we  were  contemporaries  in  New  York  and,  finally,  were  col- 
leagues in  Baltimore  together.  I  may  speak  of  him,  then, 
in  many  stages  of  his  career,  for  I  saw  him  grow  from  a  school- 
boy into  a  man  and  finally  become  a  leader  of  medicine. 

On  looking  back,  it  is  easy  to  see  that  he  exhibited  strikingly 
as  a  boy  the  qualities  that  made  him  distinguished  as  a  man. 
There  was  nothing  that  he  had  to  put  behind  him  or  forget  or 
outgrow,  nor  was  there  an  abrupt  change  from  the  irresponsi- 
bilities of  youth  to  the  duties  of  later  life.  It  was  just  a  grad- 
ual, even  growth  and  development  in  a  life  of  singular  recti- 
tude. 

Pie  was,  in  school  and  college,  conscientious,  persevering  and 
serious.  He  matured  early.  He  was  studious  and  always  a  hard 
worker  but  there  was  nothing  of  the  book-worm  about  him. 
He  was  merry  and  keen  in  regard  to  all  the  activities  of  scliool 
and  college  life.  Cheerful  and  well  liked  by  all,  he  gave  the 
gift  of  his  intimacy  to  but  few. 

Thus,  Janeway  went  through  college,  leaving  behind  an 
enviable  reputation  in  those  courses  that  jDrepare  for  a  medi- 
cal career,  for  he  early  knew  what  his  profession  was  to  be,  and, 
alive  to  the  responsibility  of  one  who  bears  a  distinguished 
name  and  also  because  he  believed  in  doing  all  important 
things  well,  he  worked  with  characteristic  diligence  and  enthu- 
.siasm.    Those  who  taught  him  could  outline  his  future. 

It  was,  however,  in  his  medical  school  course  that  he  really 
shone.  He  was  the  first  or  second  man  in  a  singularly  good 
class  and,  by  virtue  of  this  fact,  became  eligible  to  compete  for 
a  number  of  prizes  of  very  considerable  money  value.  Then  he 
did  a  characteristic  thing,  the  reason  for  which  was  only 
surmised  and  of  which  he  never  spoke  to  any  one.  He  did 
not  compete  for  the  prizes.  It  was  quite  plain  that  he  would 
have  been  successful  and  he  must  have  known  it  for  he  judged 
fairly  his  own  abilities  though  he  never  overestimated  them. 
But  he  knew  there  were  others  wlio  needed  the  reward  more 


than  he.  Such  consideration  for  others  was  not  an  isolated 
example.  It  was  a  constant  and  conspicuous  trait  of  a  gener- 
ous spirit,  exhibited  throughout  his  whole  life. 

He  served  through  his  hospital  years  with  great  credit  and 
then  began  the  practice  of  medicine  with  his  father.  It  is 
seldom  that  any  one  is  fortunate  enough  to  work  under  such 
inspiration  and  guidance.  Dr.  Janeway,  the  elder,  was  a 
medical  man  in  a  generation.  He  had  intuition,  great  knowl- 
edge, his  experience  was  enormous  and  his  judgment  unerring. 
Between  him  and  his  son  there  was  complete  community  of 
spirit  and  entire  intellectual  sympathy. 

It  is  one  of  the  regrettable  things  in  medicine  that  a  master 
of  diagnosis  cannot  transmit  his  experience  to  succeeding  gen- 
erations. His  knowledge  he  may,  in  books  and  pamphlets; 
his  experience  usually  dies  with  him  unless  the  opportunity 
is  given  to  the  pupil,  by  close  and  constant  association,  to  see 
repeatedly  the  attitude  of  mind  toward  medical  problems  and 
thus  to  absorb  some  of  the  mental  processes  of  the  master. 
This  opportunity  was  given  to  Theodore  Janeway  and  was 
eagerly  utilized.  The  years  that  they  were  together  must  have 
been  a  period  of  intense  enjoyment  and  a  wonderful  experi- 
ence for  both  father  and  son.  They  were  absorbed  day  after 
day  in  entire  accord  upon  the  work  that  interested  them  most. 

It  was  a  period  of  rapid  growth  for  Theodore  Janeway,  so 
rapid  that  it  became  in  a  short  time  evident  to  all  his  contem- 
poraries that  he  was  to  be  a  man  of  prominence  and  this  con- 
viction steadily  grew;  for  it  was  readily  recognized  that  he 
was  not  only  a  diagnostician  of  great  skill,  always  sound  and 
often  brilliant,  but  that  he  was  a  capable  experimenter  and  an 
especially  gifted  teacher. 

He  began  to  teach  first  in  a  minor  capacity  at  The  Uni- 
versity and  Bellevue  Medical  College  and  later  he  advanced  to 
more  important  positions  until  he  finally  was  called  to  the 
Bard  Professorship  of  iledicine  at  the  College  of  Physicians 
and  Surgeons. 

To  all  forms  of  teaching  he  added  something  new,  some- 
thing that  made  the  subject  more  interesting,  more  stimulat- 
ing. In  the  teaching  of  physical  diagnosis,  he  introduced  sim- 
ple mechanical  experiments  to  demonstrate  the  principles  of 
physics  underlying  the  signs.  He  was  the  first  in  New  York 
City  to  teach  medicine  from  the  standpoint  that  disease  is  a 
deviation  from  the  normal  physiological  basis  and  he,  together 
with  Oertel,  introduced,  at  the  City  Hospital,  the  clinical- 
pathological  conference,  a  form  of  exercise  that  has  been 
widely  adopted.  And  it  should  not  be  forgotten  that  in  this 
country  the  clinical  study  of  the  blood  pressure  began  with 
him  and  that  he  devised  the  first  instrument  that  made  the 
study  of  this  possible  for  us  at  the  bedside. 

Janeway,  at  one  time  or  another,  was  connected  with  a  num- 
ber of  different  dispensaries  and  hospitals.  Many  of  the  ser- 
vices he  reorganized  and  all  were  improved  by  better  methods, 
greater  service  and  more  complete  cooperatiDU.  '\\hen  he 
went  to  the  City  Hospital  on  Blackwell's  Island,  the  service 
was  neglected,  the  internes  were  poor  in  ability  and  bard  to 
obtain.     In  a  short  time,  everj-thing  was  changed  so  that  it 
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was  an  active,  most  effective  organization  with  men  eagerly 
striving  for  positions  upon  his  staff. 

Occupied  as  he  was  with  teaching,  research,  hospital  work 
and  practice,  he,  nevertheless,  found  time  to  give  advice  and 
assistance  to  the  charitable  organizations  that  try  to  improve 
the  conditions  of  those  incapacitated  for  work  by  accident 
and  disease.  He  appreciated  the  distress  that  frequently  ac- 
companies disease  and  he  felt  that  he  could  and  would  con- 
tribute to  an  intelligent  amelioration  of  this.  For  many 
years  he  was  closely  identified  with  the  Association  for  Improv- 
ing the  Condition  of  the  Poor. 

In  all  his  work,  indeed  in  all  his  life,  he  was  as  conscientious 
as  a  man  could  be.  He  was  thoughtful  of  others,  he  made 
the  way  easier  for  many  but  he  would  not  spare  himself.  He 
worked  incessantly  and  constantly  beyond  his  physical  capacity. 
He  could  not  be  persuaded  to  do  less.  It  was  part  of  his 
creed  that  if  things  were  to  be  done,  they  were  to  be  done 
well  no  matter  at  what  cost  to  himself.  He  was  mentally 
sound  and  he  was  ruggedly  honest  with  all  and  especially  with 
himself.  He  practiced  medicine  and  he  taught  medicine  hon- 
estly. If  there  were  an  error  in  diagnosis,  he  was  always  the 
first  to  acknowledge  it ;  he  would  claim  no  part  in  any  work 
that  was  not  his  own,  and  he  could  teach  medicine  only  upon 
the  basis  of  established  fact.  To  those  who  knew  him,  he  was 
a  loyal  and  devoted  friend,  a  companion  full  of  humor  but 
also  of  inspiration.  And  so  I  felt  and  shall  always  feel  that 
when  Theodore  Janeway  died,  at  the  height  of  his  ability  and 
usefulness,  medicine  suffered  a  grievous  loss  and  a  splendid 
man  was  gathered  to  his  fathers. 

Dr.  Alexander  Lambert. — In  New  York  we  of  the  medical 
profession  have  never  ceased  to  look  upon  Theodore  C.  Jane- 
way  as  one  of  us  and  to  regard  him  as  a  New  Yorker.  Out- 
side of  the  profession  the  city  still  asks  for  him  for  advice 
although  he  has  been  away  from  his  inherited  professional 
haunts  for  nearly  four  years.  New  York  has  never  been  with- 
out a  Doctor  Janeway  for  more  than  fifty  years  and  that  city, 
in  spite  of  its  two  hundred  new  citizens  each  day,  is  a  city  of 
habit  and  tradition  especially  in  medical  affairs.  A  consulta- 
tion with  Doctor  Janeway  was  a  habit  so  ingrained  that  it  is 
not  yet  quite  broken,  at  least  in  the  thought  and  subconscious 
longing  of  the  population.  This  habit  was  founded  by  Theo- 
dore Janeway's  father  who  won  the  position  of  first  con- 
sultant in  New  York  by  giving  a  careful  study  to  each  problem 
presented  to  him  before  drawing  upon  his  remarkable  experi- 
ence in  the  pathological  amphitheater  and  the  clinical  wards 
of  the  three  great  hospitals  which  he  had  served. 

New  York  medicine,  to  a  superficial  view,  often  seems 
tainted  with  commercial  methods,  harassed  by  professional 
competition  and  hampered  in  development  because  its  suc- 
cessful practitioners  of  the  medical  art  are  broad  catholic  citi- 
zens of  the  world  and  not  intensive  scientific  investigators. 
Such  a  judgment  is  truly  superficial  for  the  influence  of  New 
York  has  been  widely  spread  through  the  United  States  by 
the  activity  in  the  teaching  hospitals  of  the  city  of  certain 
great  personalities  who  stood  for  an  ideal  to  make  the  practice 


of  medicine  a  humane  art  applied  to  lumian  beings  by  human 
beings. 

Both  Janeways,  father  and  son,  represented  this  class  in  the 
metropolitan  community — Edward  G.  Janeway  exerted  his 
greatest  influence  in  this  broad  New  York  way  upon  many 
generations  of  students  from  all  the  colleges  of  the  city  and 
from  many  outside  of  it  as  a  physician  of  Bellevue  Hospital 
and  not  in  any  narrow  field  limited  by  academic  walls. 

Theodore  C.  Janeway  inherited  a  remarkable  memory  which 
he  trained  to  store  up  both  the  facts  to  be  found  in  medical 
literature  and  also  the  varied  clinical  pictures  that  were  con- 
stantly being  brought  to  his  father's  office  for  interpretation. 
In  that  office  under  that  chief  he  developed  a  great  diagnostic 
insight  which  however  he  never  allowed  to  lead  him  across  lots 
to  his  goal  without  first  exhausting  every  known  method  of 
physical  and  laboratory  study.  He  was  a  hard  taskmaster  to 
himself  both  as  a  practitioner  and  as  a  consultant  and  left  no 
step  unconsidered  which  would  assist  his  fellow  worker  and 
colleague  or  be  of  assistance  to  the  sick  and  ailing  patient. 
Theodore  Janeway  was  trained  under  the  exacting  conditions 
of  a  large  consulting  practice  in  a  large  city.  He  nevertheless 
never  became  commercial  and  showed  a  remarkable  aptitude 
for  applying  scientific  methods  to  the  study  of  clinical  medi- 
cine and  for  stimulating  others  to  pursue  a  career  in  the  re- 
search laboratories  connected  with  his  hospital  wards.  His 
ability  in  this  field  has  meant  much  to  New  York  in  general 
and  to  the  College  of  Physicians  and  Surgeons  in  particular. 

It  was  the  special  opportunity  of  the  college  to  call  Theo- 
dore Janeway  to  the  career  of  a  teacher  in  a  broad  field  and  to 
raise  him  at  one  step  from  an  instructorship  of  associate  grade 
to  the  highest  position  in  clinical  medicine  within  the  gift  of 
Columbia  University,  the  Bard  Professorship  of  the  Practice 
of  Medicine.  He  succeeded  in  his  task  from  the  outset  and 
became  widely  known  in  New  York  and  the  whole  country  as 
a  teacher  w^ho  could  analyze  the  process  of  reasoning  which 
led  to  his  diagnosis,  who  possessed  the  art  of  graphic  descrip- 
tion to  an  unusual  degree  and  who  instilled  in  his  students  and 
in  the  instructors  of  his  department  a  rigid  thoroughness  in 
routine  and  an  exact  precision  in  thought  and  expression. 

As  an  executive  Theodore  Janeway  w-as  familiar  with  every 
detail  of  his  department.  He  was  always  accessible  to  his  col- 
leagues for  counsel  and  eager  to  consider  advice  from  an  assis- 
tant as  from  an  equal.  He  was  earnestly  devoted  to  his  con- 
ception of  the  right  and  ready  to  fight  or  to  make  any  personal 
sacrifices  for  his  ideals.  He  left  his  mark  on  New  York  medi- 
cine by  taking  charge  of  a  department  bare  of  every  facility 
for  modern  teaching  and  research  and  after  a  short  four  years 
he  left  it  equipped  with  a  library,  which  had  been  his  own, 
with  a  hospital  service,  with  research  laboratories  and  with  the 
nucleus  of  a  staff"  devoted  to  teaching  and  to  research.  Colum- 
bia University  and  New  York  were  that  much  poorer  when  he 
left  to  assume  the  work  in  Baltimore  at  Johns  Hopkins. 

There  are  in  New  York  many  younger  men  in  the  profession 
who  have  impressed  on  me,  since  the  untimely  death  of  Theo- 
dore Janeway,  their  sense  of  personal  loss  and  their  gratitude 
to  him  for  an  oarlv  insight  into  the  high  ideals  of  medicine. 
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for  an  appreciation  of  the  necessity  for  absolute  medical  hon- 
esty and  the  need  for  a  constant  revision  of  opinion  as  new 
facts  are  discovered  and  for  having  labored  with  a  man  devoted 
to  a  thorough  and  systematic  habit  of  work. 

It  was  my  personal  privilege  to  start  Theodore  Janeway  as  a 
student  on  his  medical  career  and  to  be  among  the  first  to 
teach  him,  to  whom  I  later  went  to  learn.  It  is  my  present 
privilege  to  add  my  testimony  to  his  worth  as  a  clinician,  to 
his  ability  as  a  teacher,  to  his  loyalty  to  his  friends  and  to  the 
permanent  impress  for  good  which  he  made  on  medical  educa- 
tion in  New  York  City.  His  work  and  character  are  remem- 
bered there  as  an  exponent  of  all  that  is  good  and  all  that  is 
best  in  a  profession  which  is  still  controlled  by  ideals ;  a  pro- 
fession which  is  still  advanced  by  the  power  of  the  human 
brain  and  hand  to  do  the  most  perfect  work  in  a  world  so 
largely  controlled  and  ruled  by  the  machinery  of  construction 
and  of  destruction. 

Dr.  David  Edsall. — In  periods  of  great  change  in  thought 
and  policy  and  in  the  nature  of  individual  responsibilities 
clear  vision,  high  purpose,  and  a  determined  idealism  tempered 
by  wide  judgment,  are  qualities  of  such  importance  as  to  over- 
balance others.  Doubtless  in  all  times  of  great  activity  and 
change  in  work  of  whatever  sort  these  qualities  have  seemed 
to  be  needed  as  never  before.  We  should  not  do  justice  to 
our  forbears  in  medicine  if  we  exalted  too  far  above  theirs  the 
tasks  that  have  fallen  upon  those  to  whom  we  have  looked  for 
leadership,' but  we  nevertheless  can  but  believe  that  in  the 
past  two  or  three  decades,  the  complexities  and  responsibilities 
of  medicine  have  been  largely  added  to  and  there  have  been 
in  progress  and  in  prospect  such  fundamental  changes,  not 
only  in  knowledge  but  in  policy,  that  qualities  and  training 
fitting  for  wise  guidance  have  been  especially  demanded  and 
more  desirable  than  any  others.  And  in  recent  times  the 
greater  weight  of  these  new  responsibilities  has  fallen  upon 
clinician.s,  for  the  non-clinical  branches  had  passed  through 
their  most  acute  travail  earlier  and  had  become  somewhat 
adjusted  to  the  changes  when  the  clinician  met  the  need  of 
a  new  alignment  in  viewpoint  and  in  manner  of  life  and 
thought.  To  the  clinician  the  complexity  has  been  increased 
by  the  need  of  retaining  much  that  his  colleagues  could  cast 
off  and  nevertheless  of  readjusting  his  methods  in  much  the 
same  manner  as  they.  He  has  had  to  add  a  multiplicity 
of  precise  methods  to  the  earlier  less  exact  ones  that  demanded 
chiefly  training  in  observation  and  interpretation,  but  he 
has  been  obliged  to  retain  undiminished  his  regard  for  the 
latter.  He  has  had  need  to  undergo  the  still  more  difficult 
mental  adjustment  to  experimental  instead  of  observational 
methods  of  thought  and  especially  of  research,  as  the  yield 
from  the  older  methods  became  less  fruitful;  and  yet  he  has 
had  to  retain  a  cautious  respect  for  even  purely  empirical 
observations.  In  academic  medicine  he  has  had  to  make  deci- 
sions and  adjustments  similar  to  those  of  his  colleagues  in  the 
distribution  of  his  energies  and  in  manner  of  life,  but  he  has 
had  to  cherish  and  to  train  equally  the  power  of  human  under- 
standing and  the  patient  study  of  character  and  the  attention 


to  petty  affairs  that  are  so  spendthrift  of  time  and  energy-,  but 
without  which  lie  would  overlook  his  main  duty,  the  safe- 
guarding of  individual  himian  life  and  health. 

These  changes  liave  been  of  gradual  growi;h  but  Theodore 
Janeway  passed  through  the  period  of  most  rapid  transforma- 
tion, the  period  in  which  alterations  have  been  at  times  so 
sudden  and  radical  as  to  arouse  wide  differences  of  opinion, 
and  in  which  clear  judgment  and  determination  have  been 
needed  to  avoid  undue  haste  and  enthusiasm  as  against  com- 
placent inertia. 

Long  training  with  his  distinguished  father  and  a  very  lovely 
veneration  of  him  would  of  themselves  have  sufficed  to  prevent 
him  from  being  led  by  enthusiasm  for  the  newer  types  of  study 
to  belittle  the  value  of  those  methods  that  made  Edward  Jane- 
way so  eminent.  But  by  temperament  as  well,  Theodore  Jane- 
way was  conspicuously  attached  to  and  he  was  rarely  gifted  in 
the  painstaking  clinical  and  pathological  observation  of  disease, 
and  through  years  of  accumulated  study  of  literature  of  disease 
in  its  progress  and  of  its  pathological  results,  he  acquired  that 
skill  and  clarity  in  the  observation  and  discussion  of  matters  of 
diagnosis  and  treatment  that  left  no  one  his  superior  as  a  clini- 
cian or  as  a  contributor  to  directly  practical  clinical  medicine 
and  gave  him  his  exceptional  strength  as  a  teacher  of  practice. 

Clinical  medicine,  especially  in  its  research  activities,  was 
coming  constantly  closer  to  the  laboratory  and  it  was  inevit- 
able that  this  rapprochement  should  become  increasingly  in- 
timate. But  general  sympathy  with  this  essential  movement 
could  be  secured  early  and  its  progress  hastened  far  more 
through  keen  appreciation  of  what  was  good  in  the  older  meth- 
ods as  well  as  the  new  than  through  a  partisan  championship  of 
the  new  alone.  It  was  a  great  and  permanent  service  that  Theo- 
dore Janeway  rendered  to  medicine  in  furnishing  so  fine  and 
timely  and  so  outstanding  a  demonstration  that  a  man  may  be 
a  devoted  master  in  the  older  methods  and  at  the  same  time  an 
eager  student  and  contributor  in  the  new,  and  likewise  a  stimu- 
lus and  guide  equally  to  those  whose  pathway  leads  them  chiefly 
into  the  one  or  the  other  and  especially  to  those  who  would 
co-ordinate  the  two.  Nothing  has  been  more  needed.  No 
one  has  done  it  so  well.  To  have  had  great  opportunity  and 
power  to  exert  influence  upon  the  things  that  mould  the  char- 
acter of  one's  i^rofession  and  to  have  used  them  so  as  to  have 
left  debtor  both  radical  and  conservative  is  a  singularly  rare 
and  valuable  service.  His  success  in  this  was  in  part  due  to 
the  training  and  judgment  that  I  have  indicated,  in  part  to  a 
very  broad  fund  of  knowledge  ever  at  the  service  of  others,  but 
no  less  than  to  these  it  was  due  to  that  type  of  ardent  sjonpathy 
and  idealism  that  leaves  a  bit  of  fire  in  those  it  touches.  To 
many  who  came  close  to  him  even  occasionally  there  must  stand 
out  as  more  helpful  even  than  his  contributions  to  knowledge 
the  picture  of  a  nobiUty  of  purpose,  an  abimdant  sympathy 
and  comprehension,  fired  by  that  trace  of  desire  for  the  unat- 
tainable whicli,  when  restrained  by  sanity  of  judgment,  lifts 
up  a  leader  to  reach  the  attainable  and  without  which  even 
genius  secures  few  disciples;  and  to  those  engaged  in  the 
study  of  problems  in  any  branch  of  medicine  there  will  always 
remain  a  keen  and  trratcful  memory  of  the  inspiring  thought- 
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fulness  with  which  he  constantly  kept  their  work  in  mind 
and  put  at  their  service  as  few  remember  to  do  anything 
helpful  that  came  up  in  his  own  busy  work. 

And  this  catholic  sympathy  and  interest  extended  beyond 
his  labors  for  the  individual  sick  and  for  those  who  deal  with 
them  alone.  He  comprehended  clearly  the  interdependence  of 
health  and  of  many  community  problems  and  of  the  ways  in 
which  the  physician  may  attach  himself  to  social  movements 
and  still  remain  within  the  fields  for  which  his  training  fits 
him.  He  was  one  of  a  very  few  in  medicine  to  whom  those 
who  struggle  with  these  problems  turned  confidently  for  wise 
advice  and  generous  aid  and  yet  he  saw  clearly  the  limits 
as  well  as  the  extent  of  the  physician's  province  in  these  mat- 
ters. Peculiarly  devoted  as  he  was  to  the  human  relations  of 
the  practice  of  medicine,  whatever  the  recompense,  it  was  in 
very  considerable  part  a  great  sacrifice  to  relinquish  for  purely 
academic  work  and  increased  burdens  of  administration  the 
grateful  intimate  personal  side  of  the  life  of  the  physician 
who  is  chosen  by  the  patient,  a  loss  that  he  did  not  cease  to 
feel.  But  when  the  choice  had  to  be  made  it  was  at  once 
made  with  sole  thought  of  the  way  in  which  he  could  best 
meet  the  needs  of  medicine.  This  decision  was  typical  of 
an  attitude  of  mind  that  was  and  will  remain  a  powerful 
part  of  his  influence  upon  medicine. 

There  is  a  comforting  sweetness  to  those  who  held  him  per- 
sonally very  dear  in  the  generous  evidence  of  the  breadth  and 
variety  of  his  influence  that  comes  from  those  in  all  these 
varied  forms  of  work  that  the  clinician  meets  in  normal  times. 
Never  greatly  endowed  with  vigor  he  had  constantly  in 
civil  conditions  "  ventured  life  and  love  and  health  "  ever 
with  the  unselfish  thought  of  service.  It  is  but  natural  that 
all  these  should  have  been  ventured  again,  ventured  then, 
alas,  finally,  in  single-hearted  loyalty  to  his  country  after 
having  given  in  this  work  further  distinguished  exhibition  of 
skill  and  Judgment  in  organizing  and  placing  men  and  in  the 
determination  of  methods  and  policies. 

To  have  been  a  wise  and  trusted  pilot  in  his- high  calling, 
to  have  helped  signally  to  weld  together  opposing  and  disor- 
ganizing forces,  to  have  guided  clearly  juniors  and  contem- 
poraries not  only  in  deeds  but  in  motives,  and  to  have  left 
a  light  burning  in  all  the  forms  of  his  high  endeavor,  to  have 
done  all  these  is  to  have  done  more  potent  things  than  are 
often  done. 

A  thought  that  has  become  commonplace  through  repetition 
may  still  seem  new  and  moving  when  we  recall  it  as  wo 
first  met  it.  When  I  think  of  the  problem  of  immortality, 
I  always  go  back  to  my  boyhood  to  the  time  when  I  heard 
a  cold,  repressed,  unreligious  man,  after  listening  apparently 
uninterested  to  a  discussion  of  such  matters,  say  suddenly  and 
with  a  sternness  that  still  arrests  my  attention  that  what- 
ever one  feels  about  a  future  life,  immortality  of  some  dcTee 
and  kind  is  inevitable  for  all  of  us.  that  we  can  not  prevent 
the  indefinite  perpetuation  of  our  influence  for  good  or  evil 
even  though  the  source  of  the  influence  may  soon  become 
untraceable  and  unnamable. 


"  Not  till  the  hours  of  light  return, 
All  we  have  built  do  we  discern." 

If  we  can  visualize  the  increasing  growth  of  the  wave  from 
an  impulse  as  it  passes  on  from  group  to  group  we  may  find 
recompense  for  the  unaccountable  brevity  of  a  high  career  in 
the  enduring  influence  of  a  true  and  strong  force  that  will 
still  act  when  other  more  prolonged  energies  have  become 
relatively  spent  and  inert. 

Major  General  William  C.  Gorgas,  Surgeon  General,  TJ.  S. 
Army. — My  acquaintance  with  Dr.  Janeway  began  originally 
when  he  was  a  little  child.  In  the  early  days  of  my  medical 
career  I  was  house  physician  in  Bellevue  Hospital  and  in 
the  division  over  which  Dr.  Janeway,  St.,  Dr.  Flint  and  Dr. 
Lusk  presided,  three  names  to  conjure  with  in  the  province  of 
medicine. 

The  elder  Dr.  Janeway  at  that  time  was  much  interested  in 
the  pathological  work  of  his  division,  and  it  was  my  duty  there 
to  be  associated  with  him  and  to  assist  in  his  researches. 
Through  my  visits  to  Dr.  Janeway's  house,  I  first  met  the 
younger  Dr.  Janeway,  as  I  have  said,  as  a  little  child.  In 
after  life  I  met  him  occasionally  at  the  meetings  of  medical 
societies  and  other  gatherings  of  our  profession.  At  that  time 
I  knew  him  only  as  an  eminent  professional  man. 

On  the  entry  of  our  nation  into  the  present  war,  it  became 
necessary  for  my  office  to  find  men  prominent  in  civil  life, 
above  the  average  mark  in  their  profession,  to  assist  in  the 
selection  of  those  who  were  to  serve  as  my  staff  in  building  up 
the  large  machinery  which  is  necessary  in  the  conservation  of 
the  health  of  the  armed  forces. 

I  appealed  to  Dr.  Janeway  to  take  over  the  direction  of  an 
important  division  in  the  office,  and  he,  as  was  so  characteristic 
of  him,  promptly  gave  up  his  work  in  Baltimore  almost 
entirely  and  devoted  himself  heart  and  soul  to  the  furtherance 
of  the  interests  of  his  country  here  in  Washington.  He  was 
with  me  up  to  the  time  of  his  death  and  organized  in  a  most 
efficient  manner  the  division  of  which  he  was  the  head. 

As  the  head  of  the  Medical  Corps,  his  death  was  a  keen 
loss  to  me,  aside  from  the  regret  which  I  feel  at  the  death  of 
a  friend  whom  I  trusted  and  admired. 

In  all  the  machinery  of  a  busy  oflicc,  such  as  ours  in 
Washington,  there  is  not  much  time  for  personal  intercourse, 
but  I  did  see  Dr.  Janeway  many  times  in  consultation  over 
matters  concerning  the  routine  of  his  division. 

Less  than  a  month  before  his  death,  I  had  occasion  to  in- 
spect with  him  some  of  the  southern  camps.  Our  contact  at 
that  time  was  close  and  intimately  personal,  for  we  lived  and 
travelled  together  for  a  considerable  length  of  time.  Know- 
ing Dr.  Janeway  in  this  way  personally,  for  the  first  time,  I 
was  much  drawn  to  him  and  attracted  by  the  fineness  of  his 
character;  by  his  constant  cheery  manner;  his  optimistic 
outlook  in  the  face  of  any  difficulty.  The  work  during  this 
trip  was  hard  and  exacting,  the  days  often  mounting  up  to 
eight  and  ten  hours  of  constant  work ;  but  in  the  face  of  it 
all,  he  was  ever  patient,  ever  alert  and  always  bright  and 
checrfnl.     T  feel  (hat  it  was  a  privilege  to  know  in  this  inti- 


JrxE,  1918] 


JOHNS   HOPKINS  HOSPITAL  BULLETIN 


147 


mate  wa_y  the  personal  side,  as  well  as  to  realize,  as  I  have 
for  a  long  time,  the  fine  qualities  of  his  professional  mind. 

One  of  the  former  speakers  has  made  a  remark  which  ap- 
pealed to  me  strongly.  He  has  brought  np  the  question  as 
to  whether  it  is  altogether  regrettable  for  a  man  to  die  in  his 
prime,  at  the  height  of  his  power  and  vigor  and  force.  In 
reading  military  history,  I  have  often  thought  that  no  sol- 
dier's death  was  more  fortunate  than  that  of  Stonewall  Jack- 
son, a  man  who  had  risen  in  two  years  to  a  position  in  his 
profession  probably  never  excelled  by  any  of  his  predecessors 
of  the  English  speaking  race.  His  military  career  had  been 
eminently  successful  and  was  markedly  so  in  the  battle  in 
which  he  gave  his  life  for  his  cause.  It  had  been  a  day  of 
unexampled  success;  he  had  extricated  his  chief  from  an  ap- 
parently impossible  position;  at  the  moment  when  he  was 
stricken  down  he  was  following  a  routed  and  defeated  army ; 
so  far  as  he  could  see,  his  course  was  successful.  What  greater 
or  more  welcome  death  could  a  soldier  have  than  to  be  called 
at  such  a  time? 

Viewed  from  this  aspect,  I  cannot  think  that  Dr.  Jane- 
way's  death  is  altogether  regrettable.  He  was  at  the  prime  of 
life  and  at  the  period  of  exaltation  from  personal  success.  He 
had  made  his  name  honored  and  admired.  Of  course,  we  who 
are  left  behind  see  it  differently,  for  apparently  Dr.  Janeway 
had  within  him  more  years  of  useful  work  for  his  fellow  man, 
and  I,  as  Surgeon  General,  cannot  but  feel  the  loss  which 
his  death  means  in  the  work  to  which  I  am  pledged. 

But  from  the  standpoint  of  the  individual,  if  we  had  to 
choose  our  period  of  death,  would  most  of  us  take  the  time 
when  our  faculties  have  begun  to  deteriorate,  when  we  are  old 
and  past  the  prime,  or  would  we  prefer  to  finish  our  career 
when  we  are  strong  and  sure  and  in  the  full  vigor  of  all  accom- 
plishment? 

And  so,  today  I  stand  in  a  double  capacity :  as  the  Surgeon 
General  of  the  Army,  I  feel  keenly  the  loss  of  an  almost 
essential  part  of  my  organization.  As  a  man  and  a  friend, 
I  feel  that  sense  of  personal  loss  which  is  inevitable  at  the 
departure  of  those  we  love. 

Dr.  William  H.  Welch.— There  is  little  indeed  to  add  to 
the  tributes  which  have  already  been  paid  to  our  beloved 
friend  and  colleague,  Dr.  Theodore  Janeway.  He  has  been 
spoken  of  as  the  "  younger  Janeway  "  and  reference  has  very 
appropriately  been  made  of  his  father,  who  was  a  great  influ- 
ence in  his  life.  His  inheritance,  manifested  by  those  remark- 
able traits  of  mind  and  character,  was  the  very  best  on  the 
paternal  and  maternal  side.  His  native  endowments  were 
high.  To  those  were  added  an  admirable  education  adapted 
to  his  peculiar  qualities,  and  with  a  view  to  his  profession. 
He  was  trained  at  the  Yale  Scientific  School,  and  there  he 
followed  that  course  which  was  in  no  small  part  organized  and 
developed  by  the  first  president  of  this  university.  President 
Oilman,  at  the  time  he  was  connected  with  the  scientific 
school  at  Yale.  That  was  the  first  course  inaugurated  which 
took  into  consideration  the  need  of  specialized  training  for 
those  who  contemplated  the  study  of  medicine. 


With  this  inheritance  and  this  training,  Dr.  Janeway  en- 
tered upon  the  study  of  medicine  in  New  York.  He  graduated 
at  Columbia  University,  but  his  education  only  then  began. 
It  continued  through  his  life. 

As  I  have  said  the  greatest  influence  was  that  of  his  father. 
Like  General  Gorgas  I  also  had  the  privilege  of  coming  under 
the  inspiration  of  the  elder  Janeway,  who  was  surely  one  of  the 
most  remarkable  men  in  our  profession  in  our  generation, 
indeed  in  the  medical  history  of  our  country.  A  man  whom 
future  generations  I  think  can  hardly  estimate  as  we  who 
knew  him  estimated  him,  because  he  was  not  a  prolific  writer. 
His  influence  was  personal  and  sprang  from  his  knowledge, 
character  and  scientific  spirit,  his  absorbing  interest  and  zeal — 
it  was  from  those  qualities  he  inspired  those  who  came  close 
to  him.  His  services  were  of  the  highest  character.  Every 
institution  with  which  he  was  connected  received  an  impres- 
sion from  him. 

Dr.  Lambert  has  indicated  the  great  debt  which  Columbia 
LTniversity  and  the  Presbyterian  Hospital  owe  to  Dr.  Jane- 
way. While  in  New  York,  he  also  had  to  do  with  the  work- 
ing out  of  the  gift  of  ilrs.  Eussell  Sage,  for  promoting  scien- 
tific medicine.  While  there  he  was  also  elected  one  of  the 
scientific  directors  of  the  Eockefeller  Institute,  to  succeed  Dr. 
Christian  Herter,  and  his  voice  on  our  board  was  always 
most  valuable.  On  behalf  of  my  colleagues  on  the  board  of 
directors  of  the  Rockefeller  Institute  for  Medical  Research, 
I  desire  to  express  our  sense  of  personal  loss  in  his  death. 

He  was  a  good  citizen.  He  was  interested  in  the  modern 
problems  of  society  and  although  his  devotion  to  his  profession 
was  almost  single-minded,  he  did  find  time  to  give  to  some 
very  interesting  social  questions  and  there  he  rendered  great 
service.    He  was  a  good  doctor  and  a  good  citizen. 

AVe  were  most  fortunate  in  securing  Dr.  Janeway  as  the  first 
professor  of  medicine  under  the  foundation  which  enabled 
this  university  to  institute  what  we  believe  to  be  a  great  reform 
in  clinical  teaching.  Through  the  generosity  of  the  Rocke- 
feller Foundation,  we  were  enabled  to  establish  three  of  our 
chairs  on  what  we  call  the  "  University  Basis."  The  imder- 
lying  principle  is  that  in  the  time  to  come,  those  who  devote 
themselves  to  the  responsible  work  of  teaching,  to  the  care 
of  patients  in  the  hospital  and  to  research  in  the  laboratory, 
shall  make  that  their  occupation  and  life  work.  The  principle 
appealed  to  Dr.  Janeway  and  although  his  experience  led  him 
to  feel  there  might  be  some  modifications  of  certain  of  the 
requirements,  he  was  himself  and  always  remained  heartily  in 
sympathy  with  the  fundamental  conception.  I  think  it  was 
always  a  great  satisfaction  to  him  that  he  was  called  upon 
the  first  to  serve  in  the  most  important  chair  in  a  medical 
scbool— that  of  Medicine — and  to  develop  the  clinic  along 
these  newer  lines.  He  rendered  unforgettable  service  in  tliis 
capacity  for  which  the  university  must  always  retain  a  feel- 
ing of  gratitude. 

If  I  may  be  permitted,  I  would  like  to  emphasize  the  great 
service  which  he,  under  Col.  Bushnell,  rendered  to  our  army 
and  therefore  to  our  country.  In  the  opportunities  which  I 
have  had  with  General  Gortras  in  visiting  our  camps,  it  has 
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been  the  greatest  satisfaction  to  find  that  there  was  always 
a  first  class  medical  man  at  the  head  of  the  medical  service 
in  the  camp  hospitals.  These  physicians  and  their  staffs  were 
selected  for  this  service  by  Dr.  Janeway.  He  often  had  to 
persuade  some  doctor,  usually  a  successful  and  active  practi- 
tioner of  the  right  age  for  this  service,  that  his  duty  was  to 
give  up  his  practice  and  to  enter  the  army  for  this  work.    It 


is  a  great  satisfaction  to  all  of  his  friends  to  feel,  as  has  been 
so  well  expressed  by  the  Surgeon  General,  that  he  was  able  to 
render  this  great  service  to  his  country.  He  felt  intensely 
about  the  war  and  was  glad  that  he  had  an  opportunity  to 
serve.  He  would  not  have  done  differently  if  he  had  foreseen 
all  that  was  to  come.  I  think  we  may  say  he  died  as  truly 
in  the  service  of  his  country  as  if  he  had  fallen  in  battle. 


DR.  JOHN  HALL:  SHAKESPEARE'S  SON-IN-LAW ^ 

Bv  Eli  ]\Ioschcowitz,  A.  B.,  M.  D. 


The  physician  whose  story  I  propose  to  tell  you  to-night 
was  not  born  great ;  he  did  not  achieve  greatness ;  he  had  great- 
ness thrust  upon  him.  He  blazed  no  trail  in  medicine;  nor, 
like  some  of  our  calling  who  were  not  even  great  as  doctors, 
did  he  distinguish  himself  in  the  sister  sciences,  the  arts,  the 
pursuit  of  the  Muses,  or  the  love  of  his  fellow-men.  He  was 
just  an  ordinary  general  practitioner.  He  little  dreamed,  on 
the  day  he  took  Shakespeare's  daughter  as  his  bride,  that  he 
was  rescuing  himself  from  a  deserved  oblivion. 

What  then  is  the  purpose  of  celebrating  a  person  of  such 
slender  pretensions  to  fame?  Even  the  pride  we  naturally 
feel  that  the  son-in-law  of  Shakespeare  was  a  physician  would 
not  suffice  to  commemorate  John  Hall.  It  so  happens,  how- 
ever, that  he  wrote  a  book  of  case  reports  gleaned  from  his  own 
practice,  which,  medically  speaking,  is  of  no  value,  but  yet  is 
of  interest  to  us  because  it  affords  a  fair  record  of  the  state  of 
medical  practice  in  his  day.  But  above  all  it  has  an  intenser 
and  wider  interest,  because,  avid  as  we  are  for  every  fact,  no 
matter  how  trivial,  that  brings  us  into  contact  with  Shake- 
speare, this  book  draws  us  into  a  close  acquaintance  with  Shake- 
speare's family  and  social  circle.  And  so  to-night  instead  of 
ranging  the  Mounts  of  Olympus,  we  shall  nestle,  for  a  fleeting 
moment,  by  the  fireside  of  William  Shakespeare. 

The  direct  stimulus  to  this  study  was  the  opportunity  to 
peruse  the  rare  volume  written  by  John  Hall  and  published 
for  the  first  time  in  1657."  It  is  duodecimo,  and  bears  the 
following  inscription  on  the  fly  leaf  ( Fig.  1 )  :  "  Select  obser- 
vations on  English  Bodies;  or,  cures  both  empericall  and  his- 
toricall,  performed  upon  very  eminent  persons  in  desperate 
diseases.  First,  written  in  Latine  by  Mr.  John  Hall, 
Physician,  living  in  Stratford  upon  Avon  in  Warwick-shire, 
where  he  was  very  famous,  as  also  in  the  counties  adjacent,  as 
appears  by  these  observations  drawn  out  of  severall  hundreds 
of  his,  as  choysist.  Now  put  into  English  for  common  benefit 
by  James  Cooke,  Practitioner  in  Physick.  and  Chirurserv. 
Ijondon,  printed  for  John  Slierley,  at  Golden  Pelican,  in 
Little  Brittain,  1657." 

John  Ilnll,  who  married  Shakespeare's  eldest  daughter. 
Susanna,  in  her  25th  year  at  Stratford  on  June  5,  IGO;,  was 


'  Read  before  the  Historical  Section  of  tlie  New  Yorlc  Academy 
of  Medicine,  October,  1917. 

=  I  am  indebted  to  the  Walpole  Galleries  of  New  York  City  for 
this  privilege,  for  which  I  thank  them. 


born  in  1575,  and  although  he  was  a  master  of  arts,  he  never 
attained  a  medical  degree.  How  he  obtained  his  medical 
knowledge  is  not  known.  In  his  youth,  as  usual  at  that  time 
with  people  of  means,  he  traveled  on  the  continent.  Just 
when  he  arrived  at  Stratford  is  not  known ;  the  first  notice  of 
any  record  of  him  is  his  marriage  to  Susanna,  so  that  it  is 
quite  probable  that  he  settled  in  Stratford  only  after  his 
marriage.  The  only  other  records  of  Hall  during  Shake- 
speare's lifetime,  is  one  in  1611,  when  his  name  is  found  in  the 
list  of  supporters  to  a  highway  bill,  and  one  in  1612,  when  he 
leased  a  small  piece  of  woodland  on  the  outskirts  of  the  town. 
The  Halls  lived  in  a  house  in  the  thoroughfare  leading  to  the 
church  in  a  part  of  Stratford  known  as  the  Old  Town.  The 
house  is  still  standing  (Fig.  2)  and  bears  the  name  of  Hall's 
Croft.  At  all  events,  here  he  acquired  an  extensive  practice 
and  bore  a  considerable  local  reputation  as  a  skilled  physician, 
as  shown  by  the  fact,  recorded  in  his  book,  that  he  was  often 
called  to  treat  the  Earl  or  Countess  of  Northampton,  40  miles 
away.  Dr.  Hall  apparently  was  a  person  of  importance  in  the 
town  of  Stratford,  for  in  1617  and  in  1623  he  was  elected  a 
burgess,  but  for  unknown  reasons  he  was  excused  from  under- 
taking office.  In  1632,  he  was  again  elected  and  accepted  the 
office.  He  quarreled  with  his  associates  concerning  the  matter 
of  fines  for  non-attendance  and  other  matters,  and  in  October. 
1633,  he  was  expelled  after  the  following  resolution  had  been 
passed :  "  At  this  Hall,  Mr.  John  Hall  is  displaced  from  being 
a  Capitall  Burgesse  by  the  Voices  and  Consent  of  Nineteene  of 
the  Com]iany,  as  appeared  by  the  letter  r  at  there  names,  for 
the  breech  of  orders  wilfully,  and  sundry  other  misdemeanors 
contrary  to  the  duty  of  Burgesse  and  the  oath  which  he  hath 
taken  in  this  place,  and  for  his  continual  disturbance  at  our 
Halles,  as  will  appear  by  the  particulars."  That  he  was  a  man 
of  strong  passions  is  also  shown  by  tlie  Linacre  professor  who 
translated  his  book  from  Latin  into  English  for  Dr.  Cooke, 
and  who  says  of  him  in  the  preface  that  "  Such  as  hated  him 
made  use  of  him,"  The  professor  probably  refers  especially 
to  Hall's  deep  religious  convictions.  He  was  an  avowed 
Protestant  with  puritanical  leanings,  which  became  more  pro- 
nounced as  he  grew  older.  Indeed,  it  is  upon  Hall,  who  was 
executor  and,  with  his  wife,  residuary  legatee  of  Shakespeare's 
will,  that  most  of  the  blame  is  laid  for  the  loss  of  Shakespeare's 
mannsi'ri|its  of  his  jilays. 
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He  died  November  25,  1635,  and  was  buried  in  the  parish 
churchyard.  His  tombstone  records  the  following  inscription  : 
Here  lyeth  ye  Body  of  John  Halle  gent.  He  marr.  Susanna 
daugh.  (co-heire)  of  Will.  Shakespare  gent.  Hee  deceaseil 
Nove.  25,  A :  1635.    Aged  60. 

Hallius  hie  situs  est,  medica  celeberrimus  arte: 

Expectans  regni  gaudia  laeta  Dei; 
Dignus  erat  meritis  qui  Nestora  vinceret  annis, 

In  terris  omnes  sed   rapit  aequa  dies. 
Ne  tumulo  quid  desit,  adest  fidissima  conjux, 

Et  vitae  comitem  nunc  quoq;  mortis  habet 

Hall's  book,  which  reports  200  cases,  was  written  in  Latin. 
The  manner  in  which  the  book  was  published  is  interesting  and 
reveals  a  human  touch  so  Boswellian,  that  nothing  that  we 
know  of  Shakespeare  himself  approaches  it  in  intimacy.  In 
1642,  during  the  Civil  Wars,  Surgeon  Cooke,  on  duty  with  a 
regiment  guarding  a  bridge  over  the  Avon,  was  acquainted  by 
a  friend  that  Mrs.  Hall  had  some  books  and  manuscripts 
which  her  husband  had  left  behind  him.'  He  visited  her  at 
New  Place  and,  "  after  a  view  of  them  Mrs.  Hall  told  me  she 
had  some  books  left  by  one  that  professed  physic  with  her  hus- 
band for  some  money.  I  told  her,  if  I  liked  them  I  would  give 
her  the  money  again  ;  she  brought  them  forth,  amongst  which 
there  was  this  [referring  to  the  book]  with  another  of  the 
authoi's  I)oth  intended  for  the  press.  I  being  acquainted  with 
Mr.  Hall's  hand,  told  her  that  one  or  two  of  them  were  her 
husbands  and  showed  them  her;  she  denied,  I  affirmed,  till  I 
perceived  she  began  to  be  offended ;  at  last  I  returned  her  the 
money."  This  shows,  first,  that  Susanna  apparently  inherited 
some  of  the  business  acumen  of  her  father.  It  also  reveals  that 
she  cared  more  for  money  than  for  books.  It  also  shows  that 
either  her  education  was  not  sufficient  to  enable  her  to  detect 
her  own  husband's  handwriting  (her  own  signature  (Fig.  3 ) 
reveals  anything  but  a  practiced  hand),  or,  that  she  did  not 
want  it  to  appear  that  she  was  willing  to  part  with  anything 
belonging  to  her  husband,  to  whom,  as  we  shall  see,  she  was 
closely  attached.  At  all  events,  Cooke  took  it  to  London  to 
have  it  translated  by  the  Linacre  professor  mentioned  above. 

The  book  evidently  had  a  reasonable  popularity,  probably 
as  a  household  manual,  for  it  went  into  two  editions,  in  1679 
and  1683.  Certainly  the  appeal  to  the  general  public  must 
have  been  very  strong,  for  all  the  200  case  reports  are  cures. 

From  the  contents  of  the  book,  I  gather  that  Dr.  Hall  was 
a  general  practitioner,  with  little  or  no  leanings  to  surgery. 


'Tlie  will  of  John  Hall.  "The  Last  Will  and  Testament  non- 
cupative  of  John  Hall  of  Stratford-upon-Avon  in  the  county  of 
Warwick,  gentleman,  made  and  declared  the  five  and  twentieth 
of  November  1635.  Imprimis,  I  give  unto  my  wife  my  house  in 
London.  Item,  I  give  unto  my  daughter  Nash,  my  house  in  Acton. 
Item,  I  give  unto  my  daughter  Nash,  my  meadowe.  Item,  I  give 
my  goodes  and  money  unto  my  wife  and  my  daughter  Nash  to  be 
equally  divided  betwixt  them.  Item, — concerning  my  study  of 
books,  1  leave  them,  sayd  he,  to  you,  my  son  Nash,  to  dispose  of 
them  as  you  see  good.  As  to  my  manuscripts,  I  would  have  given 
them  to  Mr.  Boles,  if  he  had  been  here,  but  inasmuch  as  he  is  not 
heere  present,  you  may,  son  Nash,  burne  them,  or  doe  with  them 
what  you  please.    Witness,  thereunto,  Thomas  Nash,  Simon  Trapp." 


His  patients  cover  a  wide  social  range,  including  lords,  earls, 
Ijaronets,  countesses,  squires,  Catholicks,  goodwives,  gentlemen, 
barbers,  maids,  household  servants  and  children.  The  earliest 
case  report  of  which  any  date  is  furnished  is  that  of  Lord 
Compton,  who  was  attended  previously  to  his  lordship's  de- 
parture to  Scotland  with  the  king  in  1617. 

Medically  speaking,  as  I  have  said,  the  book  is  of  no  value. 
Dr.  Hall  was  probably  no  worse  and  probably  a  little  better 
than  the  average  country  practitioner  of  his  time.  The  book 
does  not  bear  evidence  of  having  been  written  for  the  eye  of 
the  medical  fraternity,  so  that  he  had  little  occasion  to  reveal 
the  depths  of  his  learning.  There  is  no  clinical  observation, 
diagnoses  are  paraphrased  into  colloquial  parlance,  the  pre- 
cision of  diagnosis  seems  intended  to  impress  infallibility ; — all 
in  all,  the  case  reports  are  merely  the  barest  outlines  and  serve 
as  delicate  frameworks  upon  which  to  hang  the  elaborate  and 
inevitable  cure.  The  materia  medica  employed  by  Hall  is 
extensive,  consisting  largely  of  the  Galenical  plants,  with 
occasionally  such  medijeval  remedies  as  the  dried  windpipe 
of  a  cock  and  the  dung  of  various  animals.  It  mirrors  largely 
the  therapeutical  combination  of  superstition  and  empiricism 
of  his  time. 

The  diseases  cured  by  Hall  are  of  the  most  diverse  sort.  We 
may  well  envy  Dr.  Hall,  who  cures  by  the  simplest  means 
diseases  in  which  we,  the  possessors  of  a  heritage  of  centuries 
of  the  most  brilliant  discoveries,  feel  nearly  helpless.  Thus 
he  reports  many  cures  of  dropsy,  the  falling  sickness,  melan- 
choly, sterility,  enuresis,  cancer,  etc.  Be  that  as  it  may,  the 
diseases  mentioned  in  Hall's  book  cover  a  wide  range.  Gyneco- 
logical diseases  are  common ;  postpartum  sepsis,  sterility,  "  the 
whites,"  dysmenorrhea  and  menorrhagias.  Scurvy  seems  to 
have  been  especially  common ;  also  round  worms.  In  addition 
we  find  various  fevers,  including  "  Enterick  "  and  "  Tertian." 
constipation  and  other  intestinal  disorders,  especially  "  the 
colick,"  respiratory  disorders,  gonorrhea,  etc. 

Commentators  have  speculated  freely  upon  where  Shake- 
speare derived  his  amazing  knowledge  of  medicine.  I  venture 
to  suggest  that  Shakespeare  was  indeljted  largely  to  Dr.  Hall. 
Certainly  he  knew  his  son-in-law  for  at  least  nine  years,  and 
perhaps  longer,  before  he  died,  and  probably  they  were  no  more 
averse  to  discussing  professional  matters  with  one  another, 
than  men  in  the  same  professions  are  to-day.  Another  leading 
circumstance,  is  the  fact,  as  Dr.  M.  Kahn  of  this  city  pointed 
out  to  me,  that  most  of  Shakespeare's  knowledge  of  things 
medical  is  displayed  in  his  tragedies,  most  of  which  were 
written  in  the  later  years  of  his  life. 

And  now  we  come  to  the  more  passionate  interest  that  this 
book  bears.  Had  Dr.  Hall  written  nothing  but  the  case  reports 
of  obscure  persons,  the  book  to-day  would  have  been  only  a 
curiosity,  the  mere  prey  of  the  collector  of  Shakesperiana. 
Fate  has  so  ordained,  however,  that  Dr.  Hall  hapi>ened  to 
include  among  his  case  reports  the  illnesses  of  persons  known 
to  the  immortal  William  himself,  so  that  with  another  stroke 
of  luck,  Hall  raises  himself  from  the  position  of  an  obscure 
relative  of  Shakespeare  to  the  dignity  of  an  historian. 
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Some  were  relatives,  many  were  his  close  friends.  Thus 
we  find  two  references  to  his  daughter  Susanna,  Hall's  wife; 
Hall's  only  daughter,  Elizabeth,  Shakespeare's  granddaughter, 
upon  whose  death  in  1670  Shakespeare's  direct  lineage  ceased; 
Hall's  own  sickness  is  recounted.  Also  that  of  Michael  Dray- 
ton, the  poet,  with  whom  Shakespeare  and  Ben  Jonsou,  accord- 
ing to  Vicar  Ward's  testimony,  "  had  a  merrie  meeting,  but 
Shakespeare  seems  drank  too  hard,  for  he  died  of  a  fever  there 
contracted."  This  is  the  only  scrap  of  information  we  possess 
of  the  manner  of  Shakespeare's  death.  Indeed,  it  is  not  a 
great  stretch  of  fancy  to  think  that  Dr.  Hall  may  have  attended 
Shakespeare  during  his  last  illness,  and  had  Hall  been  as  will- 
ing to  risk  his  failures  as  his  cures  for  publication,  we  might 
have  found  Shakespeare's  last  illness  recorded  here.  We  also 
find  the  case  of  Mr.  Q.ueeny  who  was,  undoubtedly,  that 
Richard  Quiney  who  died  in  1602,  and  after  whose  wife  Shake- 
speare's eldest  daughter  Susanna  was  named.  He  was  a 
mercer,  and  bears  the  distinction  of  being  the  author  of  the 
only  extant  letter  to  Shakespeare,  in  which  he  appealed  for  a 
loan  of  money  in  1598.  His  son,  Thomas  Quiney,  married 
Shakespeare's  second  daughter  Judith.  Mrs.  Sadler  (p.  13) 
must  have  been  Judith  Sadler  after  whom  Shakespeare's 
second  daughter  was  named.  Hamnet  Sadler's  name  was 
given  to  Shakespeare's  only  son.  Hamnet  Sadler  was  an  inti- 
mate friend  and  one  of  the  beneficiaries  under  Shakespeare's 
will.  Anne  Ward  (p.  212)  may  have  been  related  to  the  Vicar 
of  Stratford  to  whom  we  are  indebted  for  the  only  account  of 
Shakespeare's  death.  A  Captain  Bassett,  who  is  mentioned 
twice,  may  have  been  the  original  of  the  character  of  that  name 
found  in  King  Henry  VI,  Part  1. 

The  following  case  reports,  which  have  been  selected  either 
for  their  human  or  their  medical  interest,  serve  to  indicate  the 
character  of  Dr.  Hall's  book : 

"  Obs.  19.  Mrs.  Hall  of  Stratford  my  wife,  being  miserably  tor- 
mented witii  the  colicli,  was  cured  as  foUoweth;  5  Diaphaen. 
Diacatholic.  anaji;  Lact.  q.  s.  f.  Clyst.  This  Injected  gave  two 
stools,  yet  the  pain  continued,  being  but  little  mitigated,  there- 
fore I  appointed  to  inject  a  pint  of  sack  made  hot,  this  presently 
brought  forth  a  great  deale  of  wind,  and  freed  her  from  all  pain,  to 
her  stomach  was  applyed  a  plaster  de  Labd.  Cret.  cum  Canan.  et 
Spec.  Aromat.  rosat.  et  01.  Macis.  With  one  of  these  glysters  I 
delivered  the  Earle  of  Northampton  from  a  grievous  colick. 

Obs.  36.  Elizabeth  Hall,  my  onely  daughter  was  vexed  with 
totura  oris  or  the  convulsion  of  the  mouth,  and  was  happily  cured 
as  followeth.  First  I  exhibited  these  pills;  IJ  Pil.  Coch.  et  Aureas, 
ana  5  i;  f.  pil.  10.  She  took  five  the  first  day  which  gave  her  seven 
stooles.  I  fomented  the  part  with  Theriac.  Androniac.  and  Aq. 
Vitae.  To  her  neck  was  used  this,  IJ.  Lingu.  Martiat.  Magn.  ^i; 
01.  Laverin.  petrolei,  Castor,  et  Terebinth,  ana  5  iss  de  lateri- 
bus  5i;  misce.  by  this  she  had  great  advantage,  her  courses  being 
obstructed,  thus  I  purged  her.  1^.  Pil.  foetid.  31  Castor  5i; 
de  Succin.  rhab.  egaric.  ana  3  i;  f.  Mass.  she  took  five  pills  in 
the  morning,"  etc. 

The  account  of  l-IIizabetli  is  extreiucly  long,  so  I  shall  abl)re- 
viate  the  remainder.  On  January  5,  1624,  she  had  an  oph- 
thalmia. In  April  she  went  to  London ;  on  the  22d  she 
returned  home.  She  took  cold  and  "  fell  into  the  said  dis- 
temper on  the  contrary  side  of  her  face."  On  May  24  she  was 
attacked  by  "  enterick  "  fever,  which  he  also  duly  cured. 


I  have  summarized  the  report  of  his  own  illness,  because  in 
the  original,  it  is  too  long.  Pious  man  that  he  was,  he  prefaces 
his  account  with  a  prayer. 

Obs.  60.  (2)  "Thou  O  Lord  who  has  the  power  of  life  and 
death,  and  drawest  from  the  fates  of  death.  I  confesse  without  any 
art  or  counsell  of  Man,  but  only  from  thy  goodnesse  and  clemency; 
Thou  has  saved  me  from  the  bitter  and  deadly  symptoms  of  a 
deadly  fever,  beyond  the  expectation  of  all  about  me,  restoring  me 
as  it  were  from  the  very  jaws  of  death  to  former  health,  for  which 
I  praise  thy  name,  0  most  merciful  God,  and  Father  of  Our  Lord 
Jesus  Christ,  praying  Thee  to  give  me  a  most  thankful!  heart  for 
this  great  favor,  for  which  I  have  cause  to  admire  Thee." 

On  August  27,  1632,  in  the  57th  year  of  his  age,  he  had  an 
attack  of  severe  hemorrhoids.  He  was  constipated  14  days; 
nevertheless,  he  says,  that  he  "  was  constrained  to  visit  many 
of  his  patients."  A  fever  followed.  He  first  purged  with 
rhubarb.  A  delirium  set  in,  which  was  cured  l)y  "  opening  a 
live  pidgeon  and  applyed  to  his  feet  to  draw  down  the  vapors." 
At  this  part  of  his  illness,  his  wife  became  alarmed,  so  two 
physicians  were  called  into  consultation  who  again  purged  him 
fully,  and  prescribed  a  formidable  host  of  drugs.  In  the  mean- 
time, "  §  vii  of  blood  was  drawn  from  the  liver  veine  and 
leeches  were  applyed  to  the  haemorrhoids."  During  the  con- 
valescence he  took  Chalybeate  Wine  as  a  tonic,  and  was  troubled 
with  a  scrotal  itch  w-hich  was  cured  with  a  "  decoction  of 
sarsparilla  with  antiskorbutick  herbs." 

"  Obs.  22.  Mr.  Drayton  an  excellent  Poet,  labouring  of  a 
Tertian  was  cured  by  the  following  IJ.  The  Emetick  infusion; 
Syrup  of  violets  a  spoonful,  mix  them;  this  given,  wrought  very 
well  both  upwards  and  downwards." 

Obs.  38.  The  report  of  Mr.  Queeney's  illness  is  distin- 
guished by  the  fact  that  a  troublesome  cough  was  treated  with 
a  gimshot  prescription  containing  28  ingredients.  This  appar- 
ently proved  inefl^ectual,  for  soon  after  Dr.  Hall  ordered  his 
head  to  be  shaved  and  in  addition  prescribed  four  additional 
prescriptions.  Then  follows  the  only  report  of  a  fatality 
throughout  the  book.  "  Being  not  wholly  freed  from  it,  he  fell 
into  it  again  next  year,  all  remedies  proving  successless,  lie 
dyed.    He  was  a  good  wit,  expert  in  tongues  and  very  learned." 

I  shall  cite  only  a  few  of  the  case  reports  that  are  of  unusual 
medical  interest.  Gynecologists  may  be  interested  in  the  three 
following  cases : 

"  Obs.  52.  Mrs.  Sheldon,  wife  to  the  son,  being  corpulent,  well 
coloured,  was  wont  to  miscarry  often,  the  second  month  after  con- 
ception, yet  suffered  no  other  accident  with  it,  required  my  counsel, 
I  advised  her  to  purge,  and  strengthen  the  womb,  for  which  she 
took  sage  in  her  drinks  and  meats,  also  a  little  of  the  following  in 
a  raw  egg.  IJ  Gran,  tinctor.  Marjorit.  tormentili  ana  .ii; 
Mastic.  5  iss  misc.  f.  pil.  there  was  given  as  much  as  would  lie  on 
a  groat.  For  the  retaining  the  infant,  this  is  the  best  plaster. 
5  Labd.  puris.  5  iss  Gallar.  Mirtel.  Ros.  Rub.  Sang.  Dracon. 
balanst.  ana  s  iss  pil.  Naval.  3  ii  Tereb.  3  vi  Malax,  omnia  simul,  f. 
Empl.  part  of  which  spread  on  leather,  and  applyed  to  the  loynes, 
OS  sacrum,  and  the  bottome  of  the  Belly.  This  she  used  all  her 
time,  and  after  brought  fortli  a  lusty  hearty  son,  and  after  that 
more." 

"  Obs.  26.  Mrs.  Broughton  of  Causon,  aged  28.  Three  days 
after  miscarriage  in  the  fifth  moneth  fell  into  a  fever  accompanied 
with  abundance  of  after-fluxes,  vomiting,  loathing,  thirst,  swoon- 
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ing,  and  in  danger  of  death  was  speedely  helpt  as  followeth. 
y  burnt  Hartshorn  finely  powdered  5  i;  boyl  it  in  three  quarts 
of  Spring  water  till  a  quart  be  wasted,  then  remove  it  from  the 
fire,  after  adde  syrup  of  Lemons  5ii;  rose  water  5  iv,  sugar  a 
suflicient  quantity.  This  she  drank  constantly  instead  of  drink, 
which  gave  great  ease.  The  following  decoction  was  given 
morning  and  evening,  which  did  dense,  cure,  cast  out,  and  ex- 
tinguish thirst.  5  French  barley  vfi  iv  violets  P  ii,  liquiris  3  iss, 
jujebs  5i;  Sebestens  5ii;  carduus  benedictus  ni^iss;  make  a 
decoction  in  sufficient  quantity  of  water  to  lb  xii  to  the  straining, 
adde  sugar  of  violets  and  make  a  drink.  By  these  medicines 
alone  she  was  cured  beyond  all  expectation." 

"  Obs.  47.  (second  series).  My  Lady  Rainsford,  beautiful  and 
of  a  gallant  structure  of  body,  near  27,  was  three  days  after  her 
being  laid  of  her  child,  miserably  tormented  with  pain  in  her 
belly,  from  which  I  delivered  with  the  following.  IJ  the  white  of 
Hens  Dung  5i;  being  put  in  beer  and  sugar,  she  took  it.  To  the 
belly  the  following  was  applyed  hot.  5  New  milk  and  Honey, 
each  It)  i  horehound  ttl  i;  wheat  flour  5  iii,  seffron;  3  i;  boyl  them 
to  a  pultis.    By  these  she  was  delivered." 

The  following  reports  are  of  pediatric  interest: 

"  Obs.  35.  A  child  of  Mr.  Walkers  of  Ilmington,  minister,  aged 
six  moneths  afilicted  with  falling-sickness,  by  consent  was  thus 
freed.  First,  I  caused  round  pieces  of  piony  root  to  be  hanged 
about  the  neck,  when  the  fit  afflicted  I  commanded  to  be  applyed 
with  a  spunge  to  the  nostrils  the  juyce  of  Rue  mixt  with  Wliite 
Wine  Vinegar,  by  the  use  of  which  it  was  presently  recovered, 
and  falling  into  the  fit  again,  it  was  removed  in  the  same  manner. 
To  the  region  of  the  heart  was  applyed  the  following.  IJ  Theriac. 
Ver.  3  ii  Rad.  palon.  pul.  3  ss  misc.  The  haire  was  powdered  with 
powder  of  the  roots  of  pioney  and  thus  the  child  was  delivered 
from  all  its  fits." 

Here  is  a  case  that  Dr.  Cullen  might  introduce  into  the  next 
edition  of  his  monumental  work  on  Diseases  of  the  Umbilicus : 

"  Obs.  98.  Dixwell  Brunt  of  Pillerton,  aged  3,  had  a  tumor  of  the 
navil,  out  of  which  broake  five  long  wormes  out  of  a  little  hole, 
like  a  fistula;  the  nurse  pull  out  tour  dead,  but  the  fifth  was 
somewhat  alive;  the  forepart  moveing,  the  hinder  part  stirred, 
as  witnessed  the  nurse.  Father,  Mother  and  Maide;  the  tumor 
being  hard,  I  appoynted  a  plaster  of  hony  to  be  applyed,  but  no 
wormes  appeared;  the  next  day  was  applyed  a  Cataplasme  of 
green  Wormwood,  beat  with  the  gall  of  an  oxe,  and  boyled. 
There  was  given  a  suppository.  After  these  the  navil  was  cured 
and  he  lived. 

"  Obs.  60.  Talbot  the  first  born  of  the  Countess  of  Salisbury, 
aged  about  one  yeare,  being  miserably  afflicted  with  a  fever  and 
wormes,  so  that  death  was  onely  expected,  was  thus  cured.  There 
was  first  injected  a  glyster  of  milk  and  sugar,  this  gave  two 
stooles,  and  brought  away  four  wormes.  By  the  mouth  was  given 
Hartshorn  burnt,  prepared  in  the  farme  of  a  julep.  To  the  pulse 
was  applyed,  Ungu.  Papuleon  5ii;  mixt  with  spider's  webs  and  a 
little  powder  of  nut  shells.  It  was  put  to  one  pulse  of  one  wrist 
one  day  and  to  the  other  the  next.  To  the  stomach  was  applyed 
Mithridate,  to  the  navel  the  Emplaster  against  wormes.  And  thus 
he  became  well  in  three  days,  for  which  the  Countess  returned 
me  many  thanks,  and  gave  me  a  great  reward." 

Hall  was  not  bound  too  rigidly  by  the  rules  of  professional 
secrecy  as  the  report  of  the  following  case  reveals.  Here  is 
how  Hall  cures  a  gonorrhea : 

"  Obs.  80.  William  Clavel  troubled  witli  a  virulent  gonnorrhea 
and  extreme  heat  of  urine,  having  been  under  anothers  hands  for 
a  moneth  without  profit  was  cured  with  the  following  remedyes 
In  fifteen  days  space,  being  in  the  moneth  of  November.     1^  Gum 


Guaiac  pul  3  i ;  it  was  given  in  beer,  it  gave  five  stooles.  After- 
wards he  took  a  pint  of  the  following  decoction  morning  and 
night.  5  Sarsp.  Jii;  Hermodactyles  5  iss;  Guaiacum,  Liquiris, 
each  Ji;  Seny  3i;  Seeds  of  Anis  Carraway  and  Cariander, 
each  Jss;  boyl  them  in  eight  pints  of  water  till  half  be  wasted. 
After  the  strained  liquor  was  taken,  there  was  given  the  following 
electuary.  5  Gum  Tragacanth  Jss;  dissolve  it  in  sufficient 
quantity  of  plantain  water,  strain  it,  adde  gum  Guaiacium  pow- 
dered 3ii;  Terebinth  burnt  3  i,  mix  them.  Dos.  3  iss;  By  the  use 
of  the  decoction  of  Sarsa.  he  was  very  well  purged,  and  delivered 
altogether  from  pain  in  the  loynes  and  heat  of  the  urine  in  four 
dayes,  and  by  the  use  of  the  electuary  he  was  altogether  cured  of 
his  gonnorrhea." 

It  now  only  remains,  as  in  the  last  chapter  of  a  novel,  to 
relate  the  fate  of  some  of  the  characters  that  have  passed  before 
our  gaze.  There  is  a  melancholy  interest  in  this  telling,  because 
we  find  that  all  of  Shakespeare's  descendants  died  before  the 
end  of  the  seventeenth  century,  so  that  the  most  prodigious  and 
universal  mind  the  world  has  ever  known  had  but  a  brief 
blossoming.  You  may  remember  that  Shakespeare  and  Anne 
Hathaway  had  three  children ;  a  son,  Hamnet,  and  two 
daughters,  the  younger  Judith,  the  elder  Susanna.  Hamnet 
died  in  his  12th  year  during  the  poet's  lifetime  in  1596. 
Judith  married  some  two  months  before  the-  father's  death, 
Thomas  Quiney,  son  of  the  Kichard  Quiney  mentioned  in 
Dr.  Hall's  book.  The  bride  was  32  years  old ;  her  husband  was 
her  junior  by  four  years.  Thomas  Quiney  was  a  vintner,  and 
l)ecame  a  chamberlain  and  a  burgess  of  Stratford.  He  became 
involved  in  much  litigation,  had  financial  reverses  and  moved 
to  London,  where,  apparently,  he  died  in  poverty.  The  Quineys 
had  three  sons,  Shakespeare  who  died  in  infancy,  and  Richard 
and  Thomas,  who  both  died  soon  after  reaching  manhood. 
iVs  neither  of  the  latter  had  issue,  the  line  of  the  poet  in  this 
direction  became  extinct  in  1662  when  their  mother,  aged  77, 
died. 

Of  Susanna,  Dr.  Hall's  wife,  we  know  little  except  that  in 
1613,  during  Shakespeare's  lifetime,  she  brought  a  suit  for 
defamation  of  character  against  a  John  Lane,  Jr.,  who  had 
circulated  a  libelous  rumor  of  immoral  conduct.  The  slan- 
derer, however,  failed  to  appear,  and  a  .sentence  of  excom- 
munication was  passed  against  him.  She  died  July  11,  1649, 
and  her  tombstone  is  marked  with  the  following  verse : 
"  Witty  above  her  sexe,  but  that's  not  all. 

Wise  to  Salvation  was  good  Mistress  Hall, 

Something  of  Shakespere  was  in  that,  but  this 

Wholy  of  him  with  whom  she's  now  in  blisse. 

Then,  passenger,  ha'st  ne're  a  teare. 
To  weepe  with  her  that  wept  with  all? 

That  wept,  yet  set  herselfe  to  chere 
Them  up  with  comforts  cordial  1. 

Her  Love  shall  live,  her  mercy  spread, 

When  thou  hast  ne're  a  teare  to  shed." 

The  Halls'  only  child,  Elizabeth,  was  nine  year  old  when  her 
grandfather  died.  She  married  in  Stratford  in  1626,  Thomas 
Nash,  a  Stratford  resident  of  considerable  property.  Born  in 
1593,  he  was  a  student  at  Lincoln's  Inn.  His  father  and  uncle 
were  intimate  friends  of  Shakespeare.  Mrs.  Nash  became  a 
widow  in  1647,  and  two  years  later  married  John  Barnard,  a 
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gentleman  of  wealth.  Having  no  issue  by  either  husband,  the 
last  descendant  of  William  Shakespeare  died  in  1670 ;  and  so, 
like  an  organ  peal  in  the  dusk,  the  lines  of  her  immortal  grand- 
father's first  sonnet  serve  as  a  fitting  close : 

"From  fairest  creatures  we  desire  increase, 

That  thereby  beauty's  rose  might  never  die, 

But  as  the  riper  should  by  time  decrease 

His  tender  heir  might  bear  his  memory; 

But  thou,  contracted  to  thine  own  bright  eyes, 

Feeds't  thy  light's  flame  with  self-substantial   fuel. 

Making  a  famine  where  abundance  lies, 

Thyself  thy  foe,  to  thy  sweet  self  too  cruel. 


Thou  that  are  now  the  world's  fresh  ornament 
And  only  herald  to  the  gaudy  spring. 
Within  thine  own  bud  buriest  thy  content 
And,  tender  churl,  makest  waste  in  niggarding; 
Pity  the  world,  or  else  this  glutton  be. 
To  eat  the  world's  due,  by  the  grave  and  thee." 
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JANUARY  7,  191S 
1.  Demonstration  of  a  Duodenectomized  Dog.  (Abstract.) 
Dk.  Eknest  G.  Gkay. 
In  the  course  of  some  experiments  liaving  to  do  with  the 
effects  of  the  diversion  of  the  pancreatic  juice  into  the  stomach 
upon  the  level  of  gastric  acidity  it  became  desirable  to  extir- 
pate the  duodenum.  A  review  of  the  literature,  however,  dis- 
closed no  record  of  a  successful  duodenectomy.  This  portion  of 
the  intestinal  tract  was  first  removed  by  Minkowski,  but  as 
his  experiments  and  those  of  subsequent  workers  only  covered 
a  period  of  a  few  weeks  no  evidence  exists  concerning  the  ulti- 
mate effects  of  such  an  extirpation.  The  principal  reason,  prob- 
ably, why  it  has  been  impossible  to  keep  animals  living  for 
any  considerable  length  of  time  following  this  operation,  is 
that  the  endeavors  to  re-establish  a  channel  of  communication 
between  the  pancreas  and  the  intestinal  tract  have  all  been 
without  result. 

A  new  problem  then  presented  itself,  the  question  as  to 
whether  the  surgical  difficulties  encountered  in  the  course  of 
the  excision  of  the  duodenum  might  be  successfully  met.  It 
is  the  results  of  some  work  bearing  on  this  subject  to  which  I 
wish  to  refer  tonight. 

Experiments  dealing  with  this  problem  were  started  about  a 
year  ago.  Of  a  series  of  dogs  used  for  tliis  purpose  one  animal 
survived  the  various  operative  procedures,  some  died  of  pneu- 
monia, others  of  distemper,  etc.  The  extirpation  was  carried 
(Hit  ill  three  stages.  At  the  first  operation  the  gall-bladder 
was  anastomosed  to  the  proximal  jejunum  and  the  common  bile 
duct  doubly  ligated  and  divided.  Some  time  subsequent  to 
til  is  the  major  pancreatic  duct  was  dissected  from  the  duo- 
denal wall  and  transplanted  into  the  jejunum  a  short  distance 
from  the  site  of  the  cholecystenterostomy  opening.  Then  in 
a  third  stage  the  entire  duodenum  was  extirpated  and  end-to- 
end  anastomosis  made  between  the  antrum  of  the  stomach  and 
the  proximal  jejunum.  In  order  to  preserve  the  vascular  sup- 
ply of  the  pancreas  a  very  narrow  strip  of  the  muscular  coat  of 
the  duodenum  (on  the  side  of  the  bowel  facing  the  pancreas) 
was  left  attached  to  the  pancrcatico-duodenal  vc^;sels.  The 
margins  of  this  layer  of  muscle  cells  were  then  irnshcil  and 
stitched  together  In  eciiiln.l  l)leedilig. 


The  duodenum  was  removed  from  the  dog  which  you  see 
before  you  eight  and  one-half  months  ago.  Each  of  the  three 
abdominal  wounds  healed  per  primam.  Since  the  resection  the 
animal  has  gained  about  6  ounces  in  weight  (a  small  fox 
terrier),  his  appetite  being  rather  above  that  of  a  normal  dog. 
Eepeated  tests  have  never  revealed  the  existence  of  any  gly- 
cosuria. The  stools  have  been  normal  in  appearance. 
Throughout  the  past  eight  months  the  dog  has  continued  in 
excellent  health  and  has  always  been  as  active  as  he  appears 
tonight. 

The  results  of  the  experimental  work  just  outlined  demon- 
strate conclusively,  first,  that  a  dog  may  remain  in  good  health 
following  a  total  duodenectomy,  and  second,  that  the  pancreas 
may  be  successfully  connected  with  the  intestinal  tract  after 
the  removal  of  the  entire  duodenum. 

2.  The  Origin  of  tlie  Corpus  Luteum.    Dn.  G.  W.  Corner,  San  Fran- 

cisco, Calif. 

3.  On    the    Absorption    of    Drugs   and    Poisons   from    the    Vagina. 

(Abstract.)     Du.  Daviu  L  Macut. 

While  a  large  number  of  drugs  are  introduced  into  the 
vagina  in  the  form  of  douches,  tampons,  suppositories,  "uterine 
wafers,"  etc.,  and  while  a  search  in  clinical  literature  reveals 
undoubted  cases  of  poisoning  occurring  through  this  channel, 
no  experimental  work  except  that  of  a  clinical  character 
is  on  record  on  the  subject.  In  connection  with  tlie  study  of 
the  question  of  absoi-ption  of  drugs  through  unusual  channels, 
the  author  undertook  a  systematic  study  concerning  absorp- 
tion of  drugs  and  poisons  from  the  vagina.  A  large  number 
of  drugs  were  investigated  in  this  connection :  Alkaloids,  esters, 
antiseptics,  and  dissociable  salts.  As  a  criterion  or  proof  of 
absorption,  both  physiological  and  chemical  evidence  was 
obtained.  It  was  found  that  drugs  of  all  kinds  are  absorbed 
surprisingly  rapidly  from  the  vagina.  Thus,  for  instance,  a 
few  milligrams  of  apomorphin  or  morphin  introduced  into 
the  vagina  of  a  dog  produced  vomiting  within  five  minutes. 
Among  the  alkaloids  studied  were :  MorpJiin,  apomorphin,  pilo- 
carpine, atropine,  cocaine  and  aconitiu.  Undoulited  proof 
of  absorption  of  various  salts  was  given  by  experiments  with 
potassium  iodide,  potassium  ferrocyanide  and  potassium  cyan- 
ide.    Nitrofflveeriiip  is  raiiidlv  al)sori)Oil  from  the  vagina;  so 
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also  are  the  nitrites  of  sodium  and  jjotassiuni.  Of  the  antisep- 
tics studied  the  chief  ones  were  phenol,  cresol  and  corrosive 
sublimate.  All  these  were  found  to  be  very  rapidly  absorbed  as 
evidenced  by  physiological  and  toxicological  symptoms  and 
also  by  chemical  tests.  The  full  paper  on  the  subject  appears 
in  the  Journal  of  Pharmacology  and  Experimental  Therapeu- 
tics, Volume  X,  page  509,  January,  1918.  In  the  paper,  in 
addition  to  the  experimental  data,  an  exhaustive  review  of 
the  clinical  evidence  is  appended  and  the  conclusions  reached 
are  as  follows : 

1.  That  all  kinds  of  drugs  and  poisons — alkaloids,  inorganic 
salts,  esters  and  antiseptics — can  and  are  easily  absorbed 
through  the  vaginal  wall. 

2.  Such  absorption  is  demonstrable  by  jjhysiological  and 
chemical  means. 

3.  A  review  of  the  clinical  and  tcxicological  literature  shows 
that  poisoning  througli  the  vagina  of  a  grave  character  is  ntit 
at  all  uncommon. 

4.  The  experiments  reported  indicate  on  the  one  hand  the 
possibility  of  rational  administration  of  drugs  for  therapeutic 
purposes  through  the  vaginal  route;  and,  on  the  other  hand, 
emphasize  the  great  danger  of  indiscriminate  employment  of 
various  substances  in  the  form  of  douches,  tampons,  "  uterine 
wafers,"  etc. 

3a.  On  the  Absorption  of  Drugs  from  the  Urethra,  Bladder, 
Ureters  and  Pelvis  of  the  Kidney.  (Abstract.)  Dr.  David 
I.  Macht. 

Following  the  report  on  absorption  from  the  vagina,  the 
author  reports  studies  on  absorption  from  the  various  parts  of 
the  urinary  tract.  A  large  number  of  drugs  were  studied  in 
this  connection.  The  results  may  be  bricHy  summarized  as 
follows : 

Absorption  of  drugs  from  the  urethra  is  very  rapid.  The 
jiosterior  urethra,  as  compared  with  the  anterior  one,  aljsorb?; 
more  rapidly.  As  compared  with  the  whole  urethra,  the 
al)sorptive  powers  of  the  bladder  are  surprisingly  poor.  Thus, 
for  instance,  while  apomorphin  in  a  dog  is  rapidly  absorbed 
from  the  iirethra  producing  vomiting  in  a  few  minutes,  the 
same  amount  and  even  larger  doses  of  the  drug,  when  intro- 
dviced  into  the  bladder  and  prevented  from  being  regurgitated 
into  the  urethral  canal,  produce  vomiting  after  a  much  longer 
period  of  time  (half  an  hour  or  longer)  and  sometimes  not  at 
all.  Among  the  drugs  Studied  were :  Various  alkaloids  such 
as  morphin,  apomorphin,  atropin,  cocaine,  aconitin,  pilocar- 
pine, etc.;  various  salts  such  as  potassium  cyanide;  and  anti- 
septics such  as  phenol,  resorcin,  cresol,  etc.  Absolute  proof 
is  furnished  by  further  experiments  that  alkaloids  and  other 
drugs  can  be  absorbed  through  the  ureters;  and  some  experi- 
ments indicate  also  that  absorption  may  take  place  from  the 
pelvis  of  the  kidney.  The  full  report  of  this  investigation 
will  be  published  in  .several  installments  in  the  Journal  "/' 
Urology. 

JANUARY  21,  1!)J8 
1.  Cinq  ans  Apres.    Dn.  F.  C.  Shattuck,  Boston,  Mass. 

This  article  appeared  in  the  April  number  of  the  Bulletin. 


2.   Exhibition   of   a  Case   of   Internal    Hydrocephalus.     Dr.  W.   E. 
Dandy. 

This  child  is  presented  to  the  Society  because  we  have  reason 
to  believe  that  it  is  a  case  of  internal  hydrocephalus  that  has 
l)een  cured  by  operation.  This  statement  of  course  must  be 
accompanied  by  considerable  reservation.  Only  time  will  tell 
whether  the  result  is  permanent.  We  believe  the  child  to  be 
cured :  First,  because  of  the  tests  which  Dr.  Blackfan  and  I 
have  been  using,  and  second,  on  account  of  the  symptomatic 
improvement  that  has  taken  place  since  operation. 

The  child  came  in  about  three  months  ago  with  what  proved 
to  be  internal  hydrocephalus  of  the  obstructive  variety.  Since 
this  time,  the  improvement  we  have  been  able  to  note  has  been 
one  of  moving  the  head  from  side  to  side.  On  admission,  the 
licad  was  a  dead  weight;  he  was  unable  to  move  it  more  than  a 
J'cw  millimeters.  He  is  now  able  to  hold  the  head  up  to  a  slight 
extent. 

You  probably  know  from  the  work  Dr.  Blackfan  and  I  have 
Ijeon  doing  that  there  are  two  types  of  internal  hydrocephalus 
which  can  be  absolutely  differentiated  by  the  phenolsuljilione- 
phthalein  test.  They  are  both  physiologically  similar  because 
both  are  due  to  cerebrospinal  absorption.  In  the  one  tj^pe 
tlie  obstruction  is  in  the  intraventricular  system ;  in  the  other, 
it  is  in  the  subarachnoid  space. 

This  was  a  case  of  the  obstructive  type,  and  it  is  only  this 
type  which  offers  any  hope  of  relief  by  this  procedure.  The 
otlier  type  may  be  amenable  to  treatment,  but  in  an  entirely 
different  manner.  This  is  the  first  case  we  have  had  an 
opportunity  to  follow  and  see  the  results.  The  operation  con- 
sisted in  the  tisual  cerebellar  approach  with  removal  of  the 
occipital  bone.  We  knew  from  the  test  that  the  obstruction 
was  either  at  the  aqueduct  of  Sylvius  or  at  the  basal  foramina 
of  Magendie  and  Lusclika.  We  could  not  tell  at  which  point 
until  operation. 

In  one  other  previous  case,  we  tried  to  catheterize  the  aque- 
duct of  Sylvius  to  relieve  obstruction  by  passing  a  sound 
through  the  aqueduct,  being  guided  only  by  the  sense  of  touch 
after  passing  through  the  foramen  of  Magendie.  In  this  case 
we  split  the  cerebellum  and  the  roof  of  the  fourth  ventricle 
and  could  see  the  aqueduct  of  Sylvius,  so  that  we  knew 
exactly  where  we  were  passing  our  sound.  We  passed  a  small 
catheter  through  the  aqueduct  and  released  an  obstruction 
which  was  little  more  than  a  film.  To  keep  the  obstruction 
open,  a  tube  was  introduced.  Exactly  how  to  maintain  the 
open  aqueduct  was  a  problem.  For  this  purpose,  we  had  to 
use  other  surgical  observations.  Our  plan  of  attack  was  quite 
analogous  to  the  line  of  the  procedure  against  obstruction  of 
the  common  bile  duct.  We  left  the  tube  in  about  three  weeks. 
The  procedure  was  accompanied  by  a  fairly  severe  reaction. 
Of  course  we  did  not  know  how  long  the  tube  should  remain 
in  the  aqueduct.  We  were  only  able  to  judge  by  observing  the 
child  and  its  ability  to  stand  reaction.  The  foutanelles  became 
tense  and  the  child  vomited  more  or  less  persistently  and 
increasingly.  At  the  end  of  the  three  weeks,  we  decided  we 
should  not  wait  any  longer  and  removed  the  tube.  The  symp- 
toms immediately  disappeared.    That  has  been  nearly  a  month 
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ago.  Wc  tested  the  patency  of  tlie  aqueduct  yesterday  and 
found  that  fluid  introduced  into  the  ventricle  passes  freely 
into  the  subarachnoid  space.  Consequently,  we  have  every 
reason  to  believe  that  the  case  so  far  is  cured.  That  is,  the 
ventricles  communicate,  and  it  was  their  failure  to  do  this 
which  caused  hydrocephalus  in  the  beginning. 
3.  Visits  to  Cantonments.     (Abstract).    Dr.  Welch. 

It  may  be  worth  while  to  say  a  few  words  aliout  some  of  my 
experiences  of  the  last  few  weeks,  during  which  I  have  had  the 
opportunity  of  visiting  various  cantonments.  'My  first  visit 
was  in  behalf  of  the  Public  Health  Service  to  see  the  work 
Dr.  Goldbacher  and  his  staff  had  been  conducting  on  pellagra. 
They  have  done  a  splendid  piece  of  work  on  this  very  perplex- 
ing subject.  In  my  opinion  Dr.  Goldbacher  has  shown  that  the 
disease  is  entirely  controllable  and  preventalile,  both  as  regards 
fresh  attacks  and  recurrences. 

I  was  then  asked  to  visit  various  camps,  covering  a  good 
deal  of  territory.  The  mode  of  procedure  was  usually  to  first 
pay  a  call  upon  the  general  in  command  and  then  upon  the 
division  surgeon.  Our  time  was  spent  with  him  in  inspection 
of  the  camp,  the  infinnaries  and  in  gathering  statistics  as  to  the 
incidence  of  disease.  A  good  deal  of  time  was  also  spent  in 
sanitary  inspection,  and  at  the  base  hospital. 

As  regards  the  medical  organization  of  the  camps,  the  medi- 
cal officer  in  command  of  the  medical  service  is  the  division 
surgeon,  who  is  always  a  regular  army  man,  a  member  of  the 
regular  army  medical  corps.  It  would  take  very  little  experi- 
ence to  convince  one  that  no  man  taken  from  civil  life  could 
possibly  fill  this  position.  While  professional  qualification  is 
fundamental,  a  man  must  be  a  soldier  to  be  a  good  military 
medical  officer,  and  the  military  side  of  it  is  just  as  important 
as  the  other.  The  division  surgeons  are  of  the  greatest  im- 
portance and  almost  without  exception  they  are  men  of  real 
capacity  and  fill  the  positions  ably.  There  is  always  an  aid  or 
assistant  to  the  military  surgeon.  He  is  sometimes  a  medical 
man,  and  more  frequently  also  of  the  regular  army. 

Tlien  comes  the  sanitary  inspector,  who  is  a  very  important 
official.  He  may  be  either  a  member  of  the  regular  medical 
corps,  or  a  member  of  the  reserve  corps. 

In  the  base  hospitals  there  is  of  course  the  director  of  the  hos- 
jiital,  who  is  usually  a  regular  army  man.  His  work  is  mainly 
administrative.  This  is  quite  an  important  position  and  is 
pretty  ably  filled  as  a  rule.  Under  the  director  of  the  hospi- 
tal there  are  the  chief  of  the  medical  service  and  the  chief  of 
the  surgical  service.  I  may  say  here  that  any  one  who  has 
had  an  opportunity  of  .seeing  this  organization  will  realize 
that  Dr.  Janeway  has  done  a  very  great  service  to  his  country. 
At  every  one  of  these  hospitals  there  is  an  unusually  good  man. 
That  was  Dr.  Janeway's  work  in  the  surgeon  general's  office, 
to  make  sure  that  there  was  at  least  one  capable,  energetic  and 
enthusiastic  young  medical  man  taken  from  civil  life  for  tlie 
purpose  of  assuming  this  responsible  office.  Wiicn  you  see 
such  men  as  we  found  in  the  base  liospitals.  doing  such  good 
work,  you  are  filled  with  admiration  for  tlie  work  wliich  Dr. 
Janeway  did.    As  I  say,  there  is  in  almost  every    case  a  good 


medical  man,  and  he  considers  himself  fortunate  if  he  can  get 
at  least  five  younger  men  to  look  after  hearts  and  lungs,  take 
histories  and  see  to  the  patients  in  the  wards.  I  may  say  that 
the  question  of  qualifications  for  these  very  important  positions 
is  regarded  as  a  very  serious  one  in  the  surgeon  general's 
office. 

The  older  disease  which  we  associated  with  camp  life  are  no 
longer  those  which  prevail.  What  we  formerly  regarded  as 
the  unsanitary  condition  of  camps  related  to  environment, 
water  supply,  etc.  Today  a  new  group  of  diseases  has  taken 
the  place  of  typhoid  fever  and  dysentery.  They  are  the  acute 
respiratory  infections,  in  which  may  be  included  measles  and 
meningococcus  infections,  and  they  are  conveyed  directly  or 
indirectly  from  person  to  person.  The  emphasis  is  no  longer 
on  the  type  of  work  done  ordinarily  by  the  sanitary  inspector 
in  looking  after  drainage,  garbage,  etc.,  important  as  this 
work  is.  All  that  does  not  touch  these  diseases  which  form  a 
new  chapter  in  military  hygiene,  a  chapter  which  is  divided 
into  two  parts:  In  the  first  place,  more  accurate  studies  of 
the  subject ;  and  in  the  second,  skilled  epidemiologists  in  our 
camps.  It  has  been  arranged  that  all  this  work  shall  be  carried 
out. 

FEBRUARY  .',.  lOlS 

1.  A   New   Hypophysis  Operation.     Devised  by  Dr.   G.  J.  Heuer. 

(Presented  by  Dr.  W.  E.  Dandy,  in  Dr.  Heuer's  Absence.) 

When  Dr.  Heuer  was  suddenly  called  to  France  last  summer, 
he  was  prevented  from  publishing  this  operation  and  its  pre- 
sentation will  no  doubt  be  deferred  until  the  close  of  the  war. 
With  this  in  mind.  Dr.  Halsted  thought  that  priority  should 
no  longer  be  risked,  and  suggested  that  I  present  the  salient 
features  of  the  operation  before  this  Society. 

As  you  know,  numerous  operations  have  been  devised  for 
hypophyseal  tumors:  McArthur's  and  Frazier's  through  the 
roof  of  the  cranium ;  Dr.  Cushing's  removal  of  the  floor  of  the 
sella  turcica ;  and  various  others.  None  of  them,  however,  are 
really  more  than  an  approach  to  the  hypophysis;  that  is,  after 
the  gland  has  been  exposed,  the  operator  has  had  to  desist  with- 
out attempting  to  remove  the  tumor.  At  most,  only  a  fragment 
could  be  removed,  and  this,  only  sufficient  to  make  a  diagiuisis, 
offered  no  therapeutic  benefit  to  the  patient.  Dt.  Heuer's 
o]ieration  really  opens  up  a  new  field  for  hypophyseal  tumors. 
Up  to  this  time  none  of  the  operations  have  given  any  way  of 
successfully  removing  a  hypophyseal  tumor.  The  exposure 
was  too  limited  and  nothing  could  be  accomplished  except  in 
a  very  few  cases  in  which  a  cyst  was  present  which  could  be 
punctured. 

By  this  new  operation,  it  is  possible  to  thoroughly  expose  the 
hypophyseal  region,  to  expose  the  tumor  and  to  determine 
whether  it  is  or  is  not  enucleable.  If  the  former,  it  can  be 
removed  by  this  method.  We  have  employed  this  mode  of 
procedure  in  about  aO  cases.  I  think  the  operation  can  best  be 
demonstrated  by  means  of  a  few  slides  which  will  be  shown. 

The  first  slide  shows  the  outline  of  the  incision.  It  consists 
of  a  very  large  bone  flap  carried  well  toward  the  supraorbital 
margin,  with  the  base  parallel  to  the  zygoma.     With  a  very 
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large  bone  flap  turned  down  and  the  dura  similarly  incised, 
there  is  sufficient  relief  of  pressure  from  an  intracranial  tumor 
to  allow  approach  to  the  hypophyseal  region  and  give  sufficient 
room  for  exploration. 

The  second  slide  shows  a  tumor  protruding  between  the  optic 
nerves  at  their  point  of  entrance  into  the  optic  foramen. 

The  third  slide  shows  a  tumor  removed,  with  the  optic  nerves 
intact.  The  tumor  is  shelled  out  in  the  space  between  the 
two  optic  nerves. 

Hypophyseal  tumors  have  been  the  most  discouraging  part 
of  neurological  surgery  and  until  the  advent  of  this  operation 
it  seemed  almost  useless  to  operate,  because  there  was  nothing 
one  could  do  except  in  the  rare  instanoes  of  hypophyseal  cyst. 
Xow  the  prospects  are  very  much  brighter  and  we  feel  dis- 
couraged if  we  are  not  able  to  take  out  the  tumor.  Of  course, 
there  are  various  types  of  tumors  and  the  differentiation  can 
lie  made  only  by  operation,  but  by  operating  one  can  absolutely 
decide  whether  or  not  it  is  possible  to  remove  the  tumor. 
This  can  be  done  in  no  other  way  except  by  this  operation 
devised  by  Dr.  Heucr. 

2.  Observations  upon  the  Pathology  of  Diabetes.     Dr.  Frederick 

M.  Allen,  Rockefeller  Institute  for  Medical  Research. 

3.  Results  of  Past  Methods  and  To-Day's  Problems  in  the  Treat- 

ment of  Diabetes.     Dr.  Elliott  P.  Joslin,  Boston,  Mass. 

This  article  appeared  in  the  April  number  of  the  Bulletix. 

THE   JOHNS    HOPKINS    HOSPITAL    HISTORICAL   CLUB 

JANUARY  IJ,.  1!)1S 

1.  The  Historical  Section  of  the  Royal  Society  of  Medicine  in 
London.  Extract  from  Dr.  Putcher's  Letter  to  Dr.  Hurd, 
December  16,  1917. 

I  am  glad  to  know  that  the  Medical  and  Historical  Societies 
are  still  "  carrying  on." 

Sir  William  Osier  lets  me  know  the  dates  of  the  meetings 
of  the  Historical  Section  of  the  Eoyal  Society  of  Medicine,  at 
their  fine  new  building  at  1  Wimpole  Street,  and  I  have  been 
up  twice.  The  meetings  are  at  5  o'clock,  and  as  the'  English- 
man can't  get  along  without  his  afternoon  tea,  tea  is  always 
served  before  the  meeting  at  -1.30.  At  the  October  meeting 
I  met  Colonel  Adami,  who  is  connected  with  the  D.  M.  S. 
Office,  Col.  Darcy  Power,  Dr.  Norman  Moore,  Professor 
Cushney,  and  others.  This  meeting  was  given  over  to  Boer- 
haave.  Sir  William  read  the  first  paper — an  excellent  one — 
and  showed  the  Boerhaave  treasures,  bought  at  Leyden  when 
he  made  the  pilgrimage  there  fl-ith  Doctor  Dock  many  years 
ago.  The  second  paper  was  by  a  Leyden  professor,  but  was  read 
by  the  secretary,  as  the  professor  could  not  come.  The  perils  of 
the  North  Sea  are  not  conducive  to  travel  at  present.  The 
last  one  was  by  Col.  Darcy  Power,  and  consisted  of  a 
translation  of  many  of  Boerhaave's  letters  to  an  English  corres- 
pondent.     Dr.  Norman  Moore  entered  into  the  discussion. 

The  November  meeting  was  a  joint  one  of  the  British  Folk- 
lore Society  and  the  Historical  Society,  and  the  paper  was  by 
the  president  of  the  former,  an  Oxford  anthropologist.  Title : 
"  The  Primitive  Medicine  Man."  It  was  interesting,  but  as 
is  often  the  case.  Sir  William's  discussion  was  even  more  so. 


Tom  ilcCrae  proliably  gave  you  a  very  good  idea  of  the 
character  of  the  work  here.  He  left  a  splendid  reputation 
behind  him,  as  we  would  naturally  expect.  We  are  kept  busy 
all  the  time.  The  2080  beds  are  always  practically  all  occu- 
pied. No  sooner  are  evacuations  made,  than  their  places  are 
taken  by  fresh  convoys.  Surgical  cases  predominate,  but  we 
always  have  from  600  to  900  medicals.  The  purely  medical 
problems  are  largely  tho.se  of  a  large  hospital,  although  we 
have  cases  naturally  not  incidental  to  civil  life,  interesting 
perforating  wounds  of  the  chest,  gassed  cases,  and  trench 
fever,  trench  nephritis,  etc. 

The  Russian  collapse  and  the  Italian  retreat  were  very 
depressing.  1  am  always  hopeful,  and  if  the  French,  Italians 
and  British  can  hold  their  lines  tmtil  the  spring,  I'  don't 
think  for  a  moment  that  there  will  be  any  question  of  the  ulti- 
mate outcome.  The  weight  of  the  United  States  is  bound  to 
turn  the  scales,  and  all  the  editorial  writers  and  military 
critics  over  here  are  most  complimentary  in  their  comments 
regarding  the  thorough  way  the  United  States  has  gone  into 
the  preparations  for  carrying  on  her  share  of  the  conflict. 

The  taking  of  Jerusalem  has  been  a  cheering  bit  of  news. 
Its  capture  and  that  of  Bagdad  has  helped  to  restore  British 
prestige  in  the  Mohammedan  world.  It  had  l)een  Ijadly 
shattered  by  the  Gallipoli  campaign. 

C4ermany  wtII  make  big  efforts  to  break  down  the  Allies 
before  the  United  States  can  come  in,  but  1  think  that  a  lot  of 
what  they  say  they  are  going  to  do  is  largely  bluff. 

I  have  had  correspondence  with  Dr.  Fayerweather,  who  is 
doing  excellent  work  at  a  large  orthopiedic  hospital  at  Leeds. 
1  unfortunately  missed  seeing  Dr.  Young  and  Dr.  Baer  in 
London  when  they  were  there  a  few  weeks  ago.  Being  in  the 
Imperial  (Canadian)  Service,  I  haven't  the  chance  to  meet  as 
many  of  the  Americans  as  I  should  like.  Dr.  Hall  was  down 
and  spent  a  Sunday  with  us  several  weeks  ago. 


NEW  PUBLICATIONS. 

The  following  six  monographs : 
Free  Thrombi  and  Ball-Thrombi  in  the  Heart.     By  J.  H. 

Hewitt,  M.  D.    82  pages.    Price,  $1.00. 
Benzol  as  a  Leucotoxin.    By  Ladrence  Selling,  M.  D.    60 

pages.    Price,  $1.00. 
Primary  Carcinoma  of  the  Liver.     By  M.  C.  Winteunitz, 

M.  D.    42  pages.    Price,  75  cents. 
The  Statistical  Experience  Data  of  The  Johns  Hopkins  Hos- 
pital,  Baltimore,   Md.,   1892-1911.     By  Frederick  L. 

Hoffman,  LL.D.,  F.S.S.    161  pages.    Price,  $2.00. 
The  Origin  and  Development  of  the  Lymphatic  System.    By 

Florence  E.  Sabin.    91  pages.    Price,  $2.00. 
The  Nuclei  Tuberis  Laterales   and  the  So-called  Ganglion 

Opticum    Basale.     By    Edward    F.    Malone,    M.    D. 

Price,  $1.50. 
are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore. 
Other  monographs  will  appear  from  time  to  time. 
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NOTES  ON  NEW  BOOKS. 


Burdetfs  Hospitals  and  Charities,  1917.    Being  the  Year  Book  of 
Philanthropy  and  the  Hospital  Annual  containing  a  review  of 
the  position  and  requirements  and  chapters  on  the  manage- 
ment, revenue  and  cost  of  the  charities,  an  exhaustive  record 
of  hospital  work  for  the  year,  etc.     Twenty-eighth  year.    By 
Sir  Henry  BuRDETT,  K.  C.  B.,  K.  C.  V.  O.,  etc.     {London:    The 
Scientific  Press,  Limited,  28  6  9.9  Southampton  St.,  Strand, 
W.  C.) 
The  somewhat  tardy  appearance  of  this  annual  volume  is  ex- 
plained by  the  editor  as  due  to  difficulties  incident  to  the  war. 
We  are  promised  that  the  volume  for  1918  will  be  more  promptly 
issued.     We  regret  to  see  that  Sir  Henry  Burdett  speaks  again 
of  his  desire  to  secure  a  competent  person  to  relieve  him  of  the 
labor  which  has  borne  heavily  upon  him  for  nearly  30  years.     It 
is  very  doubtful  whether  any  person  can  be  found  who  has  the 
same  familiarity  with  the  broader  aspects  of  charity   or  an  equal 
grasp  of  the  practical  details  of  hospital  management.    We  trust 
that  he  may  long  continue  to  edit  the  work. 

Probably  the  most  interesting  portion  of  the  present  volume  is 
the  chapter  referring  to  hospital  incomes  and  expenditures.  The 
figures  and  facts  presented  show  an  unparalleled  increase  in  the 
expenditures  of  all  hospitals  and  corresponding  increase  of  income. 
In  many  hospitals  the  income  has  doubled  in  the  past  20  years, 
but  outlay  for  supplies  lias  more  than  kept  pace  with  the  increase 
of  income.  The  increase  of  income  has  been  derived  from  in- 
creased contributions  on  the  part  of  the  former  contributors  to 
hospitals,  and  also  from  grants  from  the  government  for  the  care 
of  invalided  officers  and  soldiers.  The  increase  of  expenditures 
is  due  to  the  higher  cost  of  food,  fuel,  labor,  medicines  and  supplies 
of  every  sort.  Many  articles  of  food  have  increased  in  price  three- 
fold, and  of  medicines  and  apparatus  ten-fold.  There  have  also 
been  serious  difficulties  in  the  training  of  nurses  for  service 
abroad,  and  many  increased  expenditures  due  to  the  increase  in 
the  number  of  nurses  required,  and  the  cost  of  their  supplies  and 
equipment. 

Another  interesting  chapter  relates  to  the  provision  made  for 
the  care  and  training  of  those  persons  blinded  in  army  service. 
It  is  most  gratifying  to  read  of  the  efforts  made  not  only  to  care 
for  the  blind  in  their  helplessness  but  also  to  fit  them  for  self- 
support.  It  is  not  enough  to  make  them  comfortable.  They  must 
be  made  cheerful  and  self-respecting  by  instruction  in  trades  and 
Industries  until  they  are  capable  of  self-support  wholly  or  in  part. 


Many  old  time  topics  are  touched  upon  in  the  volume,  such  as 
the  need  of  uniformity  of  accounts  in  institutions,  the  need  of 
uniformity  in  training  nurses,  etc.  The  book  is  of  great  value, 
and  should  be  in  the  hands  of  all  hospital  officers.  We  have 
nothing  to  compare  with  it  in  America.  H.  M.  H. 

Nutrition  and  Clinical  Dietetics.  By  Herbert  S.  Carter,  M.  A., 
M.  D.;  Paul  E.  Howe,  M.  A.,  Ph.  D.,  and  Howard  H.  Mason, 
A.  B.,  M.  D.  Cloth  $5.50.  (Philadelphia  and  New  York:  Lea 
d-  Fehiger,  1917.) 

This  book  furnishes  a  very  welcome  addition  to  the  literature 
on  nutrition  and  clinical  dietetics.  There  is  no  branch  of  thera- 
peutics which  has  been  neglected  more  than  diet.  It  has  been  onlj' 
slowly  realized  that  the  administration  of  food,  in  disease  or  in 
health,  is  not  a  matter  of  common  sense  and  intuition,  but  should 
depend  upon  an  accurate  knowledge  of  pathological  physiology. 
Unfortunately,  many  of  these  underlying  principles  remain  to 
be  determined  and  consequently,  when  diets  are  ordered  in  the 
sick  room,  great  discrimination  and  judgment  are  necessary. 

Carter,  Howe  and  Mason  have  produced  an  admirable  volume. 
They  have  kept  the  scientific  limitations  of  the  subject  in  mind. 
Throughout  they  have  furnished  a  very  satisfactory  and  readable 
summary  of  the  facts  in  each  instance,  and  have  based  the  diets 
advocated  as  far  as  possible  on  their  conclusions.  It  is  a  pleasure 
to  order  diets  under  such  directions. 

Part  I  furnishes  a  simple  yet  forceful  exposition  of  digestion, 
food  requirements,  normal  feeding  and  food  economics.  The  last 
is  a  particularly  timely  subject  and  is  well,  even  if  briefly, 
presented. 

Part  II  treats  of  the  value  of  the  foodstuffs,  proteins,  fats,  etc., 
in  the  diet,  and  the  availability  of  these  materials  in  various 
products.  This  section  is  of  great  importance  to  those  who  wish  to 
understand  thoroughly  the  subject  of  practical  dietetics. 

Part  III  takes  up  in  a  very  satisfactory  manner  the  troublesome 
question  of  feeding  in  infancy  and  childhood. 

Part  IV,  devoted  to  feeding  in  disease,  furnishes  the  major  por- 
tion of  the  book.  In  these  chapters  the  sound  application  of 
scientific  knowledge  to  practical  dietetics  is  the  dominant  note. 
Consequently,  the  author  escapes  many  of  the  fallacies  previously 
recorded,  and  succeeds  in  presenting  a  most  useful  and  thoroughly 
up-to-date  guide  in  this  field.  There  is  not  an  absolutely  even 
distribution  of  effort  among  the  various  chapters,  some  subjects 
receiving  more  detailed  attention  than  others. 
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PREPARATION  OF  U.  S.  ARMY  TRIPLE  TYPHOID  VACCINE' 

By  ;\Jaj()u  (.'.  G.  Sxow, 
A  run/  Medical  School,  Washington,  D.  C. 


This  vaccine  contains  five  strain.s  of  tvplioid  and  para- 
typhoid bacilli.  Of  the  fonner  only  the  Eawlings  strain,  of 
the  latter  four ;  Eogers  and  Meers  Para  "  A,"  and  Cools  and 
Rowlands  Para  "  B."  The  Meers  and  Rowlands  strains  were 
secured  from  England  and  arc  the  strains  used  in  the  English 
vaccine. 

The  preparation  of  vaccine  on  the  large  scale  now  required 
by  tlie  army  demands  many  steps  that  are  found  unnecessary 
Mdien  only  small  amounts  are  made — steps  that  may  perhaps 
appear  sujierfluous'  at  first  but  which  assume  vital  importance 
when  the  output  must  run  to  thousands  of  liters  monthly.  In 
the  description  given  below  of  the  preparation  of  typhoid  and 
triple  typhoid  vaccine  as  made  in  the  Army  IMedical  School,  the 
commercialized  technic  required  in  handling  this  vast  quantity 
is  given  with  as  much  detail  as  space  and  time  will  allow. 

It  is  hardly  necessary  to  state  that  the  principles  and  scien- 
tific facts  that  are  commercially  applied  are  those  originally 
promulgated  by  Colonel  F.  F.  Eussell,  ^ledical  Corps,  U.  S.  A., 
who  may  well  be  called  the  "  father  of  typhoid  vaccine";  and 
the  most  casual  glance  at  army  and  navv  statistics  is  all  that 


'  Read    before   The   Johns   Hopkins   Hospital    Medical    Society. 
December  17,  1917. 


is  required  to  prove  the  accuracy  of  these  principles.  Following 
Colonel  Eussell  came  such  men  as  Lieut.-Colonel  Whitmore, 
Major  Nichols  and  Major  Eeasoner,  who  devoted  countless 
months  and  untiring  labor  that  the  army  vaccine  should  go 
forth  in  anj'  amount  required  with  the  standard* Unchanged. 
There  is  no  doubt  that  time  and  greater  experience  will  dis- 
close new  methods,  possibly  largely  mechanical  devices,  that 
will  greatly  simplify  our  present  technic  without  in  any  way 
lowering  the  quality  of  the  vaccine.  In  fact  many  such  devices 
and  technical  changes  are  at  present  under  consideration,  that 
are  theoretically  correct  and  practical,  but  in  times  of  stress 
such  as  these  we  dare  not  introduce  radical  innovations  in  so 
important  a  process,  which  have  not  been  thoroughly  tr-techflj- 
the  results  they  exhibit  when  clinically  api)lied.  For  we  know 
the  success  of  the  present  vaccine  and  that  it  at&irds  a  satis- 
factory prevention,  and  wc  know  also  that  under  the  present 
system  it  can  be  produced  in  the  amounts  required,  so.  until 
the  times  comes  when  a  new  process  shall  have  been  equally  \\r\\ 
tried  we  must,  for  the  .sake  of  our  men,  retain  our  somcwiiai 
cumbersome  technic. 

For  the  sake  of  description  it  may  be  convenient  to  divide 
this  subject  into  the  various  sub-headings  or  sections  used  in 
handling  this  problem  in  the  Army  ^ledical  School. 
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PliEPARATIOX    DePAKTMEXT 

In  a  general  way  this  department  is  housed  in  tliree  main 
rooms  in  which  all  the  material  used  in  the  production  of  army 
vaccine  is  assembled  and  placed  in  proper  condition.  The 
glass-warn  is  sterilized,  the  agar  made,  and  the  cleansing  of 
apparatus  attended  to.  One  room  is  devoted  chiefly  to  hot-a  i  r 
sterilization,  another  to  autoclave  sterilization  and  the  prepara- 
tion of  media,  and  the  third  to  salt  solution.  Necessarily  there 
is  considerable  overlapping  of  the  duties  of  the  men  assigned  to 
these  three  rooms,  but  as  far  as  possible  they  are  kept  separate. 
All  sterilization  is  done  immediately  prior  to  the  use  of  the 
apparatus  in  question,  and  in  the  case  of  the  ampoules  they  are 
always  taken  directly  from  the  sterilizers  to  the  filling  and 
sealing  room. 

The  medium  used  is  ordinary  nutrient  agar  made  with 
Liebig's  Beef  E.xtract  and  Witte's  peptone,  the  reaction  being 
carefully  adjusted  to  1.0  per  cent  acid.  The  salt  solution  is 
used  in  0.85  per  cent  strength  made  from  chemically  pure 
sodium  chloride  and  distilled  water.  It  is  filtered  through 
paper  directly  into  one-liter  flasks  and  sterilized  in  the  auto- 
clave. Following  sterilization  of  the  salt  solution  it  is  tested 
for  sterility  and  never  used  when  over  3G  hours  old.  The  agar, 
after  jireparation,  is  placed  in  Kolle  flasks,  45-50  c.  c.  in  each 
flask,  sterilized  in  the  autoclave  and  then  allowed  to  incubate 
until  inoculated.  It  is  very  unusual  to  find  either  agar  or  salt 
solution  contaminated,  for  which  thanks  are  due  to  those 
assistants  who  have  this  directly  in  charge. 

Caiie  01'  TirE  Ctltures 

Three  sets  of  three  tubes  eacli  of  the  five  cultures  used  in 
the  2)reparation  of  this  vaccine  are  kept  constantly  under  lock 
and  key,  and  only  one  of  these  is  used  for  the  routine  work,  the 
two  remaining  sets  being  kept  in  locations  known  only  to  the 
officer  directly  in  charge.  From  tliese  original  cultures  trans- 
plants are  made,  originals  renewed,  and  working  plates  ]irc- 
pared  every  week  or  10  days.  From  tlie  stock  plates  individual 
colonies  are  transferred  to  large  agar  slants  and  doiihh'  su^ar 
tubes,  tiie  former  being  used  to  iircparc  the  planting  einiilsidn. 
and  from  the  latter  agglutinations  and  stains  are  made  to  test 
the  purity  of  the  transplanted  colony.  For  tlie  agglutination 
we  use  a  1:  1000  dilution  of  a  knuwn  serum  luning  a  titer  of 
1:5000  with  a  cross  agglutinating  index  nc\cr  higher  than 
1:300  and  rarely  this  liigh. 

In  the  ])rcparation  of  plates,  transfer  of  cultures,  lishing  ol' 
colonies,  preparation  of  planting  emulsion,  and  the  agglutina- 
tions, tlie  work  is  always  done  by  two  men,  Ihe  otlccr  in  direri 
charge  and  one  assistant,  and  a  \ery  caiernl  double  check  is 
kept  to  avoid  the  possibility  of  a  niistake.  It  is  very  essential 
that  the  stock  plates  from  which  transplants  are  maile  shall 
have  distinct  and  clearly  isolated  colonies  ,'<o  that  in  subsequent 
utilization  there  can  be  no  possible  confusion. 

The  preliminary  steps  in  the  preparation  of  vaccine,  wiiich 
have  been  merely  indicated,  will  be  found  to  require  a  great 
many  assistants  and  the  expenditure  of  much  time  and  labor. 


and  too  great  emphasis  cannot  be  laid  on  these  stages  of  the 
process  as  errors  here  will  render  futile  all  subsequent  work. 
The  timing  of  these  preliminary  steps  alone,  while  seemingly 
very  simple,  requires  constant  care  and  the  closest  application. 

Ixori'LATiox  OF  Flasks 

As  a  routine,  runs  of  from  2000  to  3000  flasks  are  made. 
This  nmnber,  of  course,  requires  a  much  larger  incubating 
sjDace  than  is  supf)lied  by  the  ordinary  laboratory  incubator  and 
as  a  consequence  it  was  found  necessary  to  build  a  completely 
insulated  room  8  ft.  x  19  ft.  x  12  ft.  heated  by  11  separate 
electric  stove  units,  controlled  by  a  thermostat  and  solenoid. 
As  about  12  men  are  required  in  handling  this  number  of 
flasks,  and  as  more  than  six  men  should  not  be  allowed  to  work 
in  a  room  of  the  ordinary  size,  it  was  found  necessary  to  estab- 
lish two  vaccine  rooms  opening  directly  on  the  incubating  room. 
The  fact  that  24  hours  is  the  minimum  time  required  for  the 
growth,  and  that  the  washing  stage  consumes  about  14  hours, 
makes  it  necessary  to  start  inoculating  not  later  than  4  o'clock 
in  the  morning.  The  emulsions,  however,  must  be  prepared 
prior  to  this  and  it  is  our  custom  to  start  this  process  at  3  o'clock 
a.  m.  At  Hiis  time  the  officer  in  direct  charge  and  one  assistant 
enter  one  of  the  vaccine  rooms  and,  under  as  nearly  as  possible 
complete  asepsis  emulsify  the  growth  from  the  massive  agar 
slants  above  spoken  of.  This  process  is  simple  but  requires 
extreme  care,  the  slants  after  a  thorough  burning  of  the  cotton 
stoppers  and  the  mouths  of  the  tubes  are  treated  with  about  15 
c.  c.  of  sterile  broth  which,  after  soaking  for  a  few  minutes, 
allows  the  growth  to  be  removed  by  rapid  rotation  of  the  tube. 
This  emulsion  is  then  transferred  to  one  or  two  large-sized 
tubes  containing  a  similar  broth,  each  of  these  tubes  receiving 
a  number  designating  the  section  it  is  to  inoculate.  Ordinarily 
one  colony  inoculates  two  sections,  quite  frequently  only  one, 
and  sometimes  three. 

In  this  work  a  record  sheet  which  has  been  previously  pre- 
pared is  very  carefully  followed  (see  Table  1).  While  this 
process  is  going  on,  the  renuiinder  of  the  assistants  have  entered 
the  incubating  room  li-imi  another  door  than  the  one  connnuni- 
cating  with  the  room  where  the  above  work  is  being  done  and 
are  burning  the  stoppers  of  the  flasks  en  masse,  the  flame  being 
extinguished  as  soon  as  possible  with  a  moist  antiseptic  towel. 
During  this  stage  the  cotton  stoppers  are  not  removed.  As  soon 
as  these  flasks  are  burned  other  assistants  stack  them  in  wooden 
racks  holding  50  flasks,  each  rack  constituting  one  section. 
Half  of  the  total  numher  of  sections  desired  are  transferred  to 
the  unused  vaccine  rdoni.  hy  which  time  the  emulsions  are  com- 
pleted and  the  room  in  which  this  work  was  done  is  prepared 
for  work.  All  wlio  are  to  woi'k  in  the  inoculation  now  clothe 
themselves  in  sterile  caj),  gown,  anil  rubber  gloves.  The  inocu- 
lating apparatus  consists  of  a  small  brass  tube-holder  with  a 
l^rotecting  shield  of  antiseptic  gauze,  a  sterile  cotton  swab  and 
a  Bunscn  burner.  The  burning  of  cotton  having  been  done 
previously,  the  sto])pers  are  removed  and  direct  inoculation 
made  to  the  agar  surface  with  the  swab  which  is  refreshened  in 
the  emulsion  tube  after  each  flask.     The  minitli  of  tlie  flask 
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must  be  thoroughly  and  symmetrically  flamed  prior  to  iuoeula- 
tion  and  the  greatest  possible  care  used  to  contaminate  neither 
the  swab  nor  the  emiilsion  tube.  In  this  way  the  entire  section 
is  planted  and  restacked  in  an  empty  rack.  The  topmost  flasks 
are  marked  with  the  section  number  and  the  inoculators'  ini- 
tials ;  the  latter  going  also  on  the  record  sheet,  thus  showing 
hv  whom  each  section  has  been  inoculated.    "When  all  sections 


are  complete,  they  are  returned  in  the  racks  to  the  incubating 
room.  New  swabs  and  emulsion  tubes  are  used  for  each  section. 
One  of  the  most  difficult  things  to  teach  the  beginner  in 
inoculation  is  the  necessity  of  covering  the  entire  surface  of  the 
agar,  which  can  be  done  only  by  establishing  a  definite  method 
of  procedure  and  constantly  adhering  to  it,  because,  if  the  agar 
is  properly  prepared,  the  passage  of  the  swab  over  it  leaves  no 
mark.  In  this  piocedure  absolute  asepsis  is  essential,  rubber 
glove?  must  be  worn  at  all  times  and  as  little  movement  as 


possible  allowed  in  the  room.  E.xposed  agar  Petri  dishes  are 
placed  beside  each  worker  to  obtain  a  partial  control  of  the 
number  of  air  colonies  near  his  emulsion  tube. 

Washixg 

Under  this  caption  we  designate  that  stage  of  the  process 
wherein  the  growth,  after  approximately  2i  hours  of  incuba- 
tion, is  removed  from  the  agar  and  placed  in  large  collecting 
flasks  for  heating.  Each  section  of  50  flasks  is  treated  with  a 
total  of  slightly  less  than  two  liters  of  0.85  per  cent  salt  solu- 
tion. This  is  done  by  removing  the  cotton  plug  from  an  indi- 
vidual flask  the  mouth  of  which  is  well  flamed,  and  pouring  in 
a  quantity  of  salt  solution  the  amount  of  which  must  be  learned 
by  experience,  so  that  all  flasks  of  the  section  may  receive  a 
sufficient  amount  of  solution  for  washing  purposes  without  any 
running  over  the  two-liter  mark.  The  flask  is  then  placed  agar 
down  to  allow  the  liquid  to  soften  the  growth.  All  flasks  of  the 
section,  after  being  treated  as  above  described,  are  scraped, 
beginning  with  the  flask  first  receiving  salt  solution.  During 
the  scraping  or  the  removal  of  the  growth  from  the  agar  the 
flasks  are  constantly  rocked  backwards  and  forwards,  allowing 
the  salt  solution  to  thoroughly  rinse  off  the  growth;  they  are 
then  set  in  an  upright  position  in  an  especially  designed  wooden 
rack  to  facilitate  draining  of  the  emulsion  from  the  somewhat 
sticky  medium.  The  contents  of  these  flasks  are  now  poured 
into  two-liter  Erlenmeyer  flasks  designated  as  collecting  flasks, 
each  being  marked  at  the  two-liter  level.  The  deficiency  in 
\olmne  is  now  made  up  from  a  sterile  salt  solution  flask.  The 
collecting  flask  is  now  marked  with  the  section  nmuber  and  the 
name  of  the  man  who  washed  it,  this  same  information  being 
transferred  to  the  record  sheet.  About  5  c.  c.  of  the  emulsion 
are  now  removed  from  the  collecting  flask  for  standardization 
following  which  the  cotton  stoppers  are  well  protected  with 
sterile  tinfoil.  When  a  sufficient  number  of  flasks  have  been 
secured  they  are  placed  in  a  water-bath  the  temperature  of 
which  is  carefully  adjusted  to  52.6°  C.  Here  they  are  left  for 
one  hour.  There  are  three  important  rules  that  must  be  fol- 
lowed in  this  stage  of  the  process :  First,  be  sure  to  remove  all 
the  growth ;  second,  do  not  scrape  off  any  agar ;  third,  absolute 
asepsis. 

Many  different  appliances  have  been  suggested  for  use  in 
removing  the  growth  from  the  Kolle  flasks,  but  we  have  found 
the  one  most  simple  and  satisfactory  to  consist  of  a  large  plati- 
num loop  averaging  from  2  to  3  em.  in  diameter. 

The  water-bath  in  which  the  emulsion  is  heated  was  espe- 
cially designed  for  this  purpose.  It  consists  of  a  circular  tank  in 
which  a  constant  circulation  of  water  is  maintained  by  an  elec- 
trically actuated  propeller.  In  this  bath  one  control  flask  is 
kept  constantly  with  a  thermometer  which  registers  as  nearly 
as  possible  the  mean  temperature  of  the  vaccine  emulsion.' 

While  the  enmlsion  is  being  heated,  standardization  goes  on, 
the  counting  being  by  the  Wright  system  and  Wright's  stain 


=  Another  thermometer  registers  the  temperature  of  the  water 
outside  the  flasks. 
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being  employed.  It  has  been  found  from  experience  that  this 
technic,  if  jsroperly  applied,  is  entirely  satisfactory  and,  inas- 
much as  since  the  beginning  of  vaccine  preparation  by  the 
army  tliis  method  has  been  followed,  it  is  not  deemed  advisable 
to  introduce  any  change,  owing  to  the  danger  of  altering  the 
present  standard  of  the  vaccine.  One  or  two  rather  minor 
points  in  this  step  are  worthy  of  mention,  the  first  and  most 
important  being  that  from  the  time  counting  is  started  until 
the  completely  stained  slide  is  under  the  microscope,  tlie 
greater  the  speed  the  more  accurate  the  results;  another  is  the 
size  of  the  drop  of  blood  and  emulsion  mixture  used,  wliich 
must  be  small  enough  to  allow  it  to  be  completely  spread 
over  the  slide  so  that  there  is  no  surplus.  One  great  draw- 
back in  this  method  of  standardization  is  the  fact  that  most 
army  men  have  been  repeatedly  vaccinated  and  consequently 
have  a  rather  high  agglutinating  index.  This  applies  to  men 
constantly  associated  with  the  preparation  of  typhoid  vaccine 
particularly,  for  we  find  from  practical  experience  that  those 
of  us  who  are  so  associated  present  a  very  erratic  and  trouble- 
some agglutination.  These  agglutinations  on  the  slide  fre- 
quently cause  the  counter  many  troublesome  hours.  In  so  far 
as  possible  the  standardization  is  always  done  by  the  officer  in 
charge,  who  uses  his  own  blood  with  the  agglutinating  index  of 
which  lie  must  of  necessity  become  very  familiar. 

CuLTuniNG  TiiK  IIeated  Vaccine 
While  the  standardization  and  heating  is  under  way, 
another  group  of  assistants  clean  out  the  vaccine  room  and 
place  it  in  proper  condition  for  use  in  culturing  and  diluting. 
The  two-liter  collecting  flasks  containing  the  pure  emulsion 
are  then  transferred  to  this  newly  prepared  room  and  the  tin- 
foil on  the  tops  is  removed.  Tubes  of  molted  agar,  sterile 
Petri  dishes,  and  pipettes  are  now  assembled  and  from  each  of 
the  collecting  flasks  under  the  strictest  precautions,  samples 
of  the  emulsion  are  romovod  and  plated  for  puritv,  a  ]iortion  of 
this  sample  being  retained  lor  subscHiucnt  exaniiiKition  .^hduld 
the  need  arise. 

Diluting 
The  stock  vaccine  is  carried  in  the  following  dihitions: 
Typhoid  SOOO  million  per  c.  c. ;  paratyphoid  "A"  and  "  B '" 
3000  million  pei-  c  c.  The  actual  strength  of  emulsion 
per  c.  c.  for  eacli  indi\idiial  flask  having  been  determined  pre- 
viously by  standardization,  the  necessary  amount  of  salt  solu- 
tion to  be  added  to  make  the  total  equal  the  desired  strength 
is  easily  determineil.  Iniisnnich  as  the  \accine  is  to  be 
preserved  in  0.35  per  cent  tricresol,  the  proper  amount  of 
this  reagent  and  of  salt  solution  is  added  to  each  of  the 
stock  bottles  and  thoroughly  mixed.  Stock  bottles  used  fur 
this  purpose  have  the  capacity  of  8,  12,  and  16  liters  and 
are  made  from  carefully  selected  glass,  plugged  with  cotton 
and  thoroughly  sterilized  in  the  autoclave.  Prior  to  the 
addition  of  either  tricresol  or  salt  solution  each  bottle  is 
designated  by  a  tag  bearing  the  number  of  the  vaccine  run, 
the   section,   strain,   the   date   when   made,   and   (he   amount 


and  strength  of  the  vaccine  it  contains.  To  render  mis- 
takes less  likely,  the  tags  for  the  dift'erent  strains  varj-  in 
color,  typhoid  being  white,  paratyphoid  "  A "  yellow,  and 
paratyphoid  "  B  "  green.  Following  the  heating,  and  the 
preparation  of  the  stock  bottles  with  the  proper  amount  of 
tricresol  and  salt  solution  the  emulsion  is  poured  into  the  stock 
bottles  with  the  usual  degree  of  care  as  to  asepsis.  Each  stock 
bottle  now  contains  from  3  to  7  liters  of  the  finished  vac- 
cine which,  after  thorough  mixing,  is  allowed  to  remain  at 
the  temperature  of  the  vaccine  room,  which  is. approximately 
105°  F.  at  this  time,  for  two  hours.  It  will  be  seen  from  the 
above  statement  that  each  stock  bottle  represents  one  section. 
At  the  end  of  these  two  hours  cultures  are  again  made,  this 
time  including  two  plates  and  an  anaerobe  tube,  2  c.  c.  of  the 
vaccine  being  used  in  each,  and  5  e.  c.  placed  in  a  sterile  tube 
for  future  examination  should  need  arise,  and  for  animal 
inoculation.  For  the  latter  the  vaccine  is  pooled  and  injected 
into  mice,  guinea-pigs,  and  rabbits.  The  doses  used  are  of  the 
same  size  as  those  given  to  man  and  in  the  case  of  the  rabbit 
and  mouse  are  subcutaneous  and  in  the  guinea-pig  intraperi- 
toneal, the  exception  being  that  in  this  last  dose  the  quantity 
is  1500  million  whereas  the  others  are  500  million.  A  single 
dose  only  is  used  for  the  mouse  and  the  guinea-pig,  whereas 
10  days  after  the  first  injection  of  the  rabbit  it  receives  a  sec- 
ond dose  of  500  million  and  10  days  following  this  is  bled  to 
determine  the  agglutinating  index. 

Following  the  i^lating  of  the  tricresol-killed  vaccine  the 
mouths  of  the  stock  bottles  are  protected  with  tinfoil  and 
returned  immediately  to  the  ice-box  where  they  remain  until 
the  cultural  and  animal  controls  have  determined  their  purity. 
This  period  varies,  but  is  never  less  than  five  days  and  very 
frequently  considerably  longer.  This  step  concludes  the  actual 
preparation  of  the  vaccine,  but  is  necessarily  followed  by  a])- 
pro]iriate  mixing,  anipouling,  and  testing  of  the  linal  result. 

-Mixixci 
It  having  been  decided  that  it  was  better  to  administer  the 
three  organisms  as  a  single  vaccine,  it  became  necessary  to  mix 
the  various  strains  and  as  a  consequence  convenient  dilutions 
were  decided  upon  as  a  standard  for  the  stock  vaccine.  These 
dilutions  have  been  noted  above  and  allow  of  the  typhoid  and 
paratyphoid  strains  being  mixed  in  equal  volume,  which  from 
a  practical  standpoint  greatly  facilitates  accuracy  and  speed. 
One  part  of  each  of  the  paratyphoids  being  mixed  with  four 
parts  of  typhoid  gives  a  resultant  dilution  in  which  each  cubic 
centimeter  contains  375  million  each  of  the  paratyphoid 
strains  and  1000  million  of  typhoid.  This  mixing  is  don;; 
entirely  by  four  men,  trained  and  trusted  assistants  of  this 
department.  The  vaccine  is  measured  from  large  stock  bottles 
into  sterile  two-liter  graduates,  from  which  it  is  transferred  to 
other  stock  bottles  bearing  an  appropriate  label  for  the  vaccine 
contained.  Eecords  of  this  mixing  ai'e  made  and  kept  in 
permanent  file  from  whicli  it  would  be  possible  to  trace  back 
to  the  source  any  error  that  might  arise,  though  the  number 
of  controls  and  checks  that  are  made  iiractically  prohibit  any 
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sucli  accident.  Following  this  mixing,  aerobic  and  anaerobic 
cultures  are  made  and  the  vaccine  is  not  used  for  ampouling 
until  after  the  sterility  of  the  mixture  has  been  definitely  deter- 
mined. As  regards  the  reading  of  all  culture  control  plates 
and  tubes  there  is  one  unvarying  law  followed,  i.  e.,  "  If  any 
doubt  exists,  discard  the  vaccine."  Readings  of  all  the  culture 
l^lates  and  tubes  are  invariably  made  Ijy  the  four  men  above 
referred  to  and  any  diif erence  in  opinion  is  considered  sufficient 
evidence  to  warrant  the  discard  of  the  vaccine  resulting  from 
the  section  in  question. 

Ampoulixc; 
After  the  mixed  vaccine  has  been  released,  which  is  never 
done  imtil  both  the  aerobic  plates  and  anaerobic  tubes  have 
been  incubated  at  a  minimum  of  24  hours,  it  is  turned  over  to 
the  ampouling  department  and,  as  in  all  other  departments, 
absolute  asepsis  is  preserved  as  far  as  possible.  This  work  is 
done  by  men  clothed  in  sterile  cap,  go^ai,  and  rubber  gloves. 
The  ampoules  are  taken  immediately  from  the  hot-air  sterilizers 
to  the  sealing-room  where  they  are  at  once  filled  and  sealed. 
At  no  time  are  the  ampoules,  either  filled  or  unfilled,  allowed  to 
stand  imcovered.  In  this  department  also  the  arrangement  of 
the  vaccine  into  sections  is  strictly  observed.    Here  one  section 


representing  one  bottle  that  exactly  corresponds  in  name  and 
number  with  the  original  section  planted  may  be  traced  back 
in  case  of  contamination  by  means  of  the  record  sheet  and  iu 
this  way  it  is  possible  to  recognize  every  one  through  whose 
hands  it  may  have  passed.  The  amjjoules  representing  each 
bottle  or  section  are  packed  in  especially  prepared  cartons  and 
three  samples  from  each  section  removed  for  cultural  examina- 
tion. The  packed  cartons  representing  now  the  original  sec- 
tions are  kept  separate  from  each  other  until  the  cultural  tests 
both  aerobic  and  anaerobic  have  been  determined  by  examina- 
tion after  48  hours  to  be  sterile.  Following  this  the  vaccine  is 
finally  released  for  issue.  In  addition  to  the  above  rather 
elaborate  controls  that  have  been  indicated,  there  are  others 
which  it  is  unnecessary  to  mention. 

This  very  brief  account  of  army  vaccine  is  given  merely  as 
an  introduction  to  the  motion  picture  illustrations  of  each 
stage  of  this  process.  Many  minor  points  in  the  technic  must 
be  ignored  at  the  present  time  as  their  description  would  be 
practically  an  impossibility.  Difficulties  are  constantly  arising 
that  must  be  overcome,  accidents  occurring  that  must  be  reme- 
died, and  quick  and  safe  judgments  constantly  made.  We 
have  but  one  rule  to  guide  us  and  this  we  attempt  to  follow: 
"  AYork  hard  and  make  no  mistakes." 


THE   INFLUENCE  OF  MENSTRUATION  ON  ACIDOSIS   IN   DIABETES 
MELLITUS.     REPORT  OF  A  CASE' 

By  Geoege  a.  IlAKiiOP,  Ji;.,  and  Herman  0.  Mosexthal 


Menstruation  has  not  been  regarded  as  a  factor  which  in- 
fluences the  course  of  diabetes  mellitus  appreciably.  Naunyn  ' 
quotes  Lecorche  as  claiming  that  menstruation  has  a  tendency 
to  diminish  glycosuria.  Naunyn's  own  experience  evidently 
points  in  exactly  the  opposite  direction.  We  have  not  been  able 
to  find  any  allusions  to  the  effect  that  menstruation  may  have 
on  acidosis.  The  report  of  the  present  case  is  of  interest  in  tb is 
connection.  The  history  and  the  physical  examination  of  this 
patient  were  as  follows: 

H.  L.,  Medical  No.  38691.— Colored;  aged  IS;  schoolgirl.  Ad- 
mitted September  21,  1917.  Discharged  November  11,  1917.  Died 
November  27,  1917. 

Family  History. — Not  important. 

Past  Hisfori/.— Essentially  negative.  Menstruation  began  at  15. 
The  periods  were  regular,  but  often  lasted  for  a  week.  They  were 
accompanied  by  a  good  deal  of  dysmenorrhea.  Her  best  weight 
before  onset  of  the  diabetes  was  101  pounds. 

Present  Illness.— The  first  definite  symptom  of  diabetes  was 
polyuria,  wlilch  was  noticed  one  year  ago  and  has  gradually  be- 
come more  marked,  until  now  she  voids  every  hour  or  two  during 
the  day  and  night.  At  about  the  same  time  she  began  to  lose 
weight,  and  to  feel  drowsy  and  listless.  She  grew  irritable  and 
complained  of  pains  in  the  legs,  and  later  In  the  back.  Her  appe- 
tite has  become  enormous  and  she  has  had  excessive  thirst.    During 


'  From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital. 
=  Naunyn,  B.:    Der  Diabetes  Mellitus.    Wien,  1906,  p.  235. 


the  past  few  months  her  menses  have  become  more  irregular.  The 
last  period  occurred  about  two  weeks  prior  to  her  admission  and 
lasted  a  week.  During  the  last  three  or  four  days  of  menstruation, 
the  mother  states,  the  girl  was  very  drowsy,  she  had  no  desire  for 
food,  she  complained  of  abdominal  pain,  her  breathing  was  deep, 
and  the  amount  of  urine  voided  during  this  time  was  much  less 
than  usual. 

Physical  Examination. — Height  5  feet  V^  inches.  Weight  12V2 
pounds.  A  thin,  undernourished  colored  girl.  The  pupils  are 
equal  and  react  to  light.  Marked  pyorrhea  alveolaris.  Heart  and 
lungs  clear.  Abdomen  negative;  liver  and  spleen  not  enlarged. 
Thyroid  isthmus  palpable,  and  contains  a  pea-sized  nodule.  Knee- 
jerks  absent.    There  are  no  motor  or  sensory  disturbances. 

Blood  Examination.^^.\\  B.  C,  7900.  R.  B.  C,  5,200,000.  Hemo- 
globin (Sahli),  78  per  cent.  Wassermann  reaction  negative. 
Blood  sugar  on  admission,  0.148  per  cent. 

Throughout  these  studies  the  nitrogen  was  determined  by 
the  KJeldahl  method,  the  urinary  ammonia  by  Steel's  modifica- 
tion of  Folin's  method,"  the  urinary  glucose  of  Benedict's 
modification  of  Fehling's  solution,'  the  acetone  substances  in 
the  urine  by  Shaffer's'  procedure,  the  blood  sugar  by  the 
method  of  Lewis  and  Benedict,'  the  tension  of  carbon  dioxide 


'Steel.  M.;    Jour.  Biol.  Chem.,  1910,  VIII,  365. 

'  Benedict,  S.  R.:    Jour.  Am.  Med.  Assn.,  1911,  LVII,  1193. 

'  Shaffer,  P.  A.:    Jour.  Biol.  Chem.,  1908,  V,  211. 

"Lewis,  R.  C,  and  Benedict,  S.  R.:    Jour.  Biol.  Chem.,  1915,  XX, 
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in  the  alveolar  air  according  to  Marriott,'  and  the  food  values 
were  calculated  from  the  tables  of  Atvvater  and  Bryant.* 

From  Table  I,  it  is  readily  appreciated  that  this  girl  entered 
the  hospital  suffering  from  a  very  severe  type  of  diabetes  niel- 
litus,  accompanied  by  a  marked  degree  of  acidosis.  The  urine 
could  be  rendered  sugar-free  only  temporarily  by  means  of  star- 
vation; the  acid  substances  in  the  urine  were  fairly  high,  the 
percentage  of  ammonia  nitrogen  of  the  total  urinary  nitrogen 
was  well  above  the  normal,  and  the  carbon  dioxide  tension  of  the 
alveolar  air  was  low,  in  spite  of  the  large  amounts  of  bicar- 


Ou  the  28th  of  October,  with  the  onset  of  the  menstrual 
period,  the  picture  changed  completely.  On  that  day  she 
complained  of  abdominal  pain  and  refused  food.  At  7  p.  m. 
a  change  in  tlie  character  of  the  breathing,  with  increasing 
drowsiness,  was  noticed,  and  at  10  p.  m.  there  was  well- 
marked  hyperpnea :  she  could  scarcely  be  aroused ;,  there  was 
marked  involuntary  twitching  of  the  facial  muscles,  and  the 
carbon  dioxide  tension  of  the  alveolar  air  was  20  mm. 

The  next  day  the  symptoms  remained  unchanged.  On  the 
third  day  the  conditions  improved  somewliat  and  by  November 


TABLE    I 
Dat.v  from  a  Case  of  Severe  Diabetes  Hef.litus.   The  Symptoms  of  Acidosis  Weee  Most  Marked  at  the  Begixxikg  of  the  Menstrcal  Period 
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53 

4 
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During  this  period  tlie  patient 
was  subjectively  well;  there 
was  no  hyperpnea,  drowsiness 
or  other  symptom  that  might 
be  referred  to  acidosis. 


In  the  interval  the  patient  was  kept  on  a  diet  varying  between  starvation  and  1500  calories  of  carbohydrate-free  food.  The  urine  was  never 
sugar-free,  excepting  as  the  result  of  starvation.  The  carbon  dioxide  tension  of  the  alveolar  air  varied  between  23  and  36  mm.  of  mercury. 
Except  for  the  presence  of  acetone  bodies  in  the  urine,  there  were  no  further  signs  or  symptoms  of  acidosis  noted. 
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Ac. 

Ac. 

Ac. 

Ac. 
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Ac. 

Ac. 
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43.3 
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22.3 
29,7 
34.4 
32.9 
24.5 
16.9 
28,4 
24,4 
32,6 
27,8 
25,1 
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34,6 

20 

12 

3 
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2,03 
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25 
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4 

0 
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29 

56 

12 

i 
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36 

48 

39 

31 

8.4/ 

3.53 

33.3 

32 

38 

21 
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16 

13 

1 

8.04 

3.15 

32,3 

16 

45 

35 

8.09 

4,02 

41,0 

16 

15 

1 

6.75 

2,76 

33,8 

Ifi 

15 

1 

7.36 

3,07 

34,5 

16 

15 

1 

4.92 

1.96 

32,9 

16 

15 

1 

16.89 

3.09 

15,1 

16 

71 

72 

7,12 

2.93 

,34,0 

16 

52 

65 

6,89 

2.24 

26,8 

16 

50 

31 

6.40 

2.42 

31,3 

16 

31 

32 

6,77 

1,86 

23,0 

16 

46 

31 

16 
114 

478 
392 
336 
559 
344 
344 
344 
344 
1283 
1140 
634 
485 
017 


First  day  of  menstrual  period; 
marked  hyperpnea,  extremely 
drowsy, very  restlessat  times, 
twitching  of  facial  muscles, 

Hyperpnea,  drowsy,  nauseated. 

Brighter:  breathing  normal; 
still  very  drowsy. 

Considerably  brighter. 

Normal. 


*  Besides  SQdium  bicarbonate  by  mouth,  26  gms.  were  given  by  intravenous  injection  and  30  gms.  by  rectum. 


bonatc  of  soda  administered.  The  patient  was  tliiii  and  weak, 
but  exhibited  none  of  the  distressing  subjective  symptoms  that 
are  often  associated  with  marked  acidosis  and  impending  dia- 
betic coma.  The  gravity  of  the  situation  was  realized,  and 
every  effort  was  made  to  improve  tlie  girl's  condition.  At  the 
end  of  one  month,  the  acidosis  had  somewhat  diminished,  but 
the  tolerance  for  carbohydrates  had  not  increa.sed  at  all.  She 
was  evidently  one  of  the  rare  but  unfortunate  cases  of  dia- 
betes nicllitus  wbicli  are  not  relieved  liy  Ibc  starvation  livat- 
nieiit. 


'Marriott,  W.  McK,:    .lour.  Am,  Med,  Assn,.  1916,  L.XVI,  1594. 
'Atwatcr  and  Bryant:    U.  S,  Dept,  of  Asricullurc,  Bull,  No,  28, 


1  all  the  symptoms  wliich  had  manifested  themselves  at  the 
time  of  menstruation  began  had  disappeared.  The  patient  was 
treated  witli  large  doses  of  l)icarlionate  of  soda  liy  mouth,  rec- 
tum, and  intravenously,  and  liy  starvation.  The  effects  of 
this  therajjy  were  satisfactory. 

The  tests  during  this  period,  which  may  be  regarded  as  one 
of  diabetic  coma,  show  no  appreciable  increase  in  the  severity 
of  the  acidosis  over  that  of  one  month  previously  when  there 
were  no  subjective  ,symptoms  of  acidosis.  There  is  perhaps  a 
slight  tendency  toward  a  rise  in  the  amount  of  acid  substances 
and  annnonia,  but  no  significant  change  occurred. 

The  alveolar  air  showed  a  lower  tension  of  carlHui  dioxide 
on  the  first  day  of  menstruation  than  had  previou.^ly  been 
recorded,  but  here  again  the  difference  was  only  slight.    It  may. 
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therefore,  be  concluded  that  the  process  of  menstruation  in 
some  manner  affected  the  body  so  that  it  was  less  resistant  to 
the  influences  of  the  acid  bodies  and  that  diabetic  coma  resulted. 

There  are  several  other  facts  that  point  to  the  profound 
effects  which  were  produced  by  the  menstrual  process.  During 
the  period  the  glycosuria  and  the  quantity  of  nitrogen  in  the 
urine  were  both  much  increased.  These  phenomena  have  often 
been  noted  in  so-called  cases  of  acute  diabetes.  When  men- 
struation had  ceased,  it  was  apparent  that  some  permanent 
damage  to  the  carbohydrate  metabolism  had  occurred.  The 
amounts  of  glucose  excreted  were  somewhat  higher  than  before, 
and  the  acidosis,  as  indicated  by  the  acetonuria  and  the  quan- 
tity of  ammonia  in  the  urine,  was  distinctly  more  pronounced. 

Letters  received  from  the  patient's  mother  and  her  phy- 
sician would  seem  to  show  that  during  the  two  weeks  after  she 
left  the  hospital  (November  11)  her  condition  was  thought 


to  be  unchanged.  She  was  permitted  to  be  up  and  about  and 
there  was  presumably  very  little  restriction  imposed  upon  her 
diet.  On  November  25  menstruation  began.  She  was  very 
drowsy  and  nauseated.  Deep  coma  came  on  during  the  course 
of  the  day,  and  on  the  following  day  several  general  convul- 
sions occurred.  There  was  evidently  typical  air  hunger. 
Death  came  about  36  hours  after  the  onset  of  the  diabetic  coma, 
and  on  the  third  day  following  the  beginning  of  the  menstrual 
period. 

In  this  case  of  diabetes  mellitus  it  seems  justified  to  con- 
clude that  the  menstruation  was  accompanied  by  an  increase 
in  the  acidosis.  The  symptoms  became  more  marked  witli 
each  successive  period  until  fatal  coma  occurred.  This  is  not 
a  common  sequence  of  events,  but  may  possibly  be  regarded 
as  an  indication  that  diabetic  patients  should  be  closely  ob- 
served during  the  menstrual  period. 


A  CASE  OF  COLLOID  DEGENERATION  OF  THE  SKIN  WITH  AN 
UNUSUAL  HISTOLOGICAL  FEATURE 

By  Lloyd  W.  Ketron,  M.  D. 
{From   the  Dermatological  Department   of  The  Johns  Hopkins  University) 


Colloid  degeneration  of  the  skin  was  first  described  in  1866 
by  Wagner,  who  gave  it  the  misleading  name  of  colloid  milium. 
It  is  a  very  rare  disease.  According  to  Hartzell '  only  22  cases 
have  been  recorded  and  in  a  relatively  large  number  of  these 
the  correctness  of  the  diagnosis  is  open  to  qiiestion.  Arzt^ 
claims  that  in  only  10  of  the  rejjorted  cases  was  the  diagnosis 
definitely  confirmed  by  histological  examination. 

The  following  example  of  this  disease  is  reported  in  order  to 
put  the  case  on  record  and  also  emphasize  an  unusual  histo- 
logical feature : 

The  patient  was  a  Virginian,  aged  -12,  single,  and  a  carpen- 
ter by  trade.  He  had  had  no  serious  illnesses  and  his  general 
health  had  always  been  good.  He  chewed  tobacco,  but  did  not 
smoke  nor  use  alcoholic  drinks.  In  his  work  he  was  not  in 
the  habit  of  handling  jjaints,  oils  or  chemicals. 

The  disease  had  begun  (as  the  patient  described  it)  12  years 
before,  with  the  appearance  of  a  "  little  patch  of  warts  "  on  the 
liack  of  the  left  hand  just  behind  the  knuckle  of  the  forefinger. 
A'ery  soon  afterwards  the  back  of  the  right  hand  had  become 
affected,  and  the  eruption  had  very  gradually  reached  its 
present  extent.  The  ear  had  been  implicated  for  about  five 
years.     There  had  been  no  subjective  symptoms. 

On  examination,  the  process  was  found  to  be  limited  to  the 
backs  of  both  hands  and  the  helix  of  the  left  ear  (Figs.  1,  2 
and  3).  It  extended  on  to  the  first  phalanges  of  some  of  the 
fingers,  but  the  palmar  surfaces  were  not  involved.  On  the 
hands  the  eruption  consisted  of  a  thick  aggregation  of  papillo- 


^  Colloid  Degeneration  of  the  Skin  with  Report  of  a  Case  of  So- 
Called  Colloid  Milium.  The  Journal  of  Cutaneous  Diseases,  1914, 
XXXII. 

'  Zur  Kenntnis  des  "  Pseudo-Milium  coUoidale."  Arch.  f.  Dermat. 
n.  Syph.,  1914,  CXVIII. 


matous  lesions  somewhat  larger  or  smaller  than  a  pinhead  and 
with  an  elevation  of  1  or  2  mm.  They  were  round,  oval  or 
triangular  in  shape,  and  occasionally  semiglobular  ones  with 
restricted  bases  were  found.  The  surfaces  of  most  of  the  lesions 
were  smooth,  flat,  and  frequently  had  a  glazed  appearance. 
In  the  center  they  were  brownish-  or  reddish-yellow  in  color  and 
appeared  to  contain  fluid.  One  of  them  was  pricked  with  ■) 
needle  but  no  fluid  escaped.  The  whole  top  was  then  pulled 
off  and  a  jelly-like,  friable,  brownish-yellow  substance  was 
disclosed,  embedded  in  the  -skin.  It  was  easily  expressed, 
leaving  an  opening  which  rapidly  filled  up  with  blood. 

On  the  ear  (Fig.  3)  the  disease  extended  along  the  helix, 
forming  a  protuberance  about  3  cm.  long  and  3  or  4  mm.  high. 
Here  the  lesions  did  not  form  separate  elevations  as  on  the 
hands,  but  a  diffuse  thickening  with  a  more  even  surface  was 
formed,  within  which  could  be  seen  the  brownish  or  yellowisli 
masses  embedded  in  the  skin. 

No  other  dermatological  condition  was  noted  except  a  large 
number  of  black  comedones  over  the  nose,  cheeks  and  forehead. 

Histological  Examination. — A  piece  of  tissue  was  excised 
from  the  back  of  the  hand  and  the  sections  stained  with:  (1) 
hematoxylin  and  eosin;  (2)  picric  acid  and  fuchsin;  (3,  4) 
Weigert's  elastic  tissue  stain  combined  with  (a)  safranin 
and  (b)  hematoxylin;  (5)  acid  orcein:  (6)  polychrome 
methylene-blue. 

No  change  was  noted  in  the  epidermis  except  a  flattening  out 
of  the  interpapillary  pegs. 

In  the  papillary  layer  of  the  cutis,  round  or  irregular  masses 
of  a  homogeneous  material  were  found,  which  had  raised  the 
epidermis  up  into  the  papular  elevations  noted  in  the  clinical 
descriptions  (Fig.  4).  These  masses  were  not  confluent  and 
were  rather  sharply  separated  from  the  surrounding  colla- 
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geuoiis  and  elastic  tissues.  They  were  divided  up  into  irregu- 
lar blocks  by  branching  lines  which  appeared  as  a  simple  break 
or  consisted  of  one  or  more  strands  of  connective  tissue,  in 
which  were  well-preserved  nuclei  and  occasionally  small  blood- 
vessels (Fig.  5).  (The  fixation,  staining  and  manipulation 
of  the  sections  have  resulted  in  a  noticeable  separation  of  many 
of  the  blocks.) 

The  most  striking  thing  observed  in  the  histological  study 
were  peculiar  cells  with  round  or  oval  vesicular  nuclei,  appar- 
ently embedded  in  the  colloid  blocks  or  lying  along  the  con- 
nective-tissue strands  between  them  (Fig.  5).  They  were 
comparatively  scarce,  but  a  few  of  them  were  found  in  all  of 
the  sections.  They  occurred  singly  or  in  groups  and  in  one 
instance  surrounded  an  opening  iu  glandular  fashion  (Fig. 
5,  c).  Their  size  varied  from  that  of  a  small  lymphocyte  to 
tliat  of  one  4  or  5  times  as  large.  The  protoplasm,  especially  of 
tlie  larger  cells,  was  abundant  and  filled  with  granules  which 
took  the  stains  somewhat  as  did  the  colloid  material,  although 
much  more  faintly.  These  cells  frequently  appeared  as  if  they 
had  been  carved  out  of  the  surrounding  colloid  material. 
Pseudopodia-like  processes  were  occasionally  present,  ilany  of 
them,  however,  were  not  so  striking  in  appearance  and  differed 
in  no  ;\-ay  from  the  connective-tissue  cells  e.xcept  that  there  were 
a  few  granules  in  the  protoplasm,  ilost  of  the  cells  apparently 
contained  only  one  nucleus,  but  frequently  they  lay  together  in 
such  a  manner  that  their  outlines  were  not  well  defined. 

The  elastic  tissue  in  the  upper  lialf  of  the  coriuni  was 
partly  swollen  and  do>generated  and  a  narrow  fringe  lay  between 
most  of  tlie  colloid  masses  and  the  epidermis. 

I  was  iiiKiblc  to  riillnw  the  formation  of  the  colloid  from 
collastin,  or  to  find  the  large  amounts  of  collacin  as  described 
by  Unna.'  The  lines  of  division  between  the  collagenous  and 
elastic  tissues,  on  the  one  hand,  and  the  colloid  masses,  cm  the 
other,  were  on  the  whole  rather  sliarply  defined. 

No  definite  colloid  changes  were  found  in  tlie  blood-vessels 
of  the  corium.  the  sweat  glands  or  epidermal  cells. 


'  Hlstopathology  of  The  Diseases  of  the  Skin   (Enslish  transla- 
tion), 1896. 


The  only  unusual  feature  which  the  histological  study  has 
brought  out  are  the  peculiar  cells  which  lay  in  the  colloid 
masses.  These  have  ajjparently  been  mentioned  by  only  one 
investigator,  Bizzozero.'  Although  he  does  not  speak  of  the 
granular  nature  of  the  protoplasm,  I  presuppose  them  to  be 
cells  similar  to  those  I  have  seen.  He  describes  them  as  con- 
taining large  vesicular  single  or  multiple  nuclei  and  a  more 
or  less  distended  (gehldtes)  rich  protoplasm  with  narrow  pro- 
cesses. The  author  believes  that  they  originate  from  endo- 
thelial and  connective-tissue  cells. 

I  was  especially  interested  in  these  cells  because  thev  re- 
minded me  of  those  described  by  Dr.  Gilchrist  and  myself  in  a 
case  of  fatty  atrophy  of  the  skin."  (In  this  case,  however,  the 
granules  were  reiDresented  in  the  sections  only  by  vacuoles,  since 
the  fixative  agent  had  dissolved  out  the  granular  material.) 
We  showed  that  these  cells  were  macrophages  which  had  taken 
up  the  fat  probably  because  some  chemical  cliange  had  con- 
\crted  it  into  a  foreign  body. 

I  believe  the  process  is  similar  in  the  case  of  colloid  degener- 
ation of  the  skin,  and  that  these  peculiar  cells  are  macrophages 
or  cells  which  have  phagocytosed  the  colloid  material  in  an 
attempt  to  remove  it  from  the  tissues.  The  cells  of  this  type 
are  usually  derived  from  connective-tissue  and  endothelial 
cells.  In  our  case,  they  have  most  likely  been  formed  from 
the  well-preserved  connective-tissue  cells  which  were  present 
in  the  colloid  masses. 

Conclusions. — A  typical  case  has  been  reported  of  the  rare 
condition  of  colloid  degeneration  of  the  skin.  In  the  histo- 
logical study,  peculiar  cells  with  gramilar  protoplasm  were 
found  embedded  in  the  colloid  blocks.  These  have  apparently 
been  described  by  Bizzozero,  but  he  did  not  recognize  their 
nature  or  function,  if  my  conception  of  them  is  true.  I  believe 
them  to  be  macrophages  which  have  phagocytosed  the  colloid 
material,  because  of  its  foreign  body  reaction. 

I  wish  to  thank  Dr.  (Gilchrist  for  permission  to  ]niblish  tliis 
case. 


*  Ueber  eine  klinisch  ganz  eigenartige  Form  von  Pseudo-CoUoid- 
milium.    Arch.  f.  Dermat.  u.  Syph.,  1910,  XCV. 

°A  Unique  Case  of  Fatty  .\trophy  of  the  Skin,  etc.  The  Jqiixs. 
Hopkins  Hospital  Bulletin,  1916,  XXVII. 


A  SARCOMA  OF  THE  UTERUS  ARISING  FROM  THE  ENDOMETRIUM 

By  Lko  Beady,  M.  D. 
(From  the  Gynecological  Department  of  The  Johns  Hoiikins  Hospital) 


Gyx.  Xo.  23234.— 8.  F.,  aged  53,  entered  The  .lohns  Hop- 
kins Hospital,  on  Dr.  Cullen"s  service,  July  23,  IDir,  complain- 
ing of  sliglit  uterine  bleeding  and  of  a  small  lump  in  her  left 
breast.  The  breast  condition  gave  the  ])atient  more  concern 
than  did  the  bleeding. 

Tier  family  and  pi'cvious  histories  were  negative.  The 
piitieiil  had  been  married  31  years  and  liad  had  three  children. 
These  were  living  and  well.  The  labors  were  spontaneous  and 
not  difficult,  and  there  was  no  later  trouble.    The  patient  had 


ceased  menstruating  several  years  before,  liut  for  the  last  six 
months  had  been  having  some  bloody  discharge  from  the  uterus. 
Tliis  was  very  scanty  in  amount.  When  she  entered  the  hospilal 
her  chiel'  complaint  was  of  a  small  luni]),  in  the  left  breast. 
which  .•ihe  had  iu)tcd  for  .'iome  time. 

On  pelvic  examination  the  outlet  was  found  to  be  moderately 
relaxed,  the  cervix  normal  in  consistency,  not  enlarged.  The 
uterus  was  about  twice  the  natural  size,  regular  in  outline  and 
freely  movable.    Xo  pelvic  tenderness  was  made  out. 
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Operation. — On  July  25,  lUlT,  Dr.  Cullen  dilated  and 
curetted  the  uterus  and  obtained  a  considerable  amount  of 
material.  While  frozen  sections  of  the  eurettings  were  being 
made  the  breast  nodule  was  examined.  This  nodule  was  about 
1.5  cm.  in  diameter.  It  was  removed  and  was  found  to  be  a 
simple  cyst.  B}'  this  time  the  scrajjings  had  been  examined. 
The  frozen  sections  showed  the  typical  picture  of  a  round-cell 
sarcoma. 

The  cervix  was  then  sewed  up  to  prevent  any  of  the  sar- 
comatous material  from  escaping  during  the  abdominal  opera- 
tion. The  entire  uterus  and  both  tubes  and  ovaries  were 
removed. 

On  the  day  following  operation,  the  patient  was  in  good  con- 
dition, but  on  the  afternoon  of  the  second  day  her  temperature 
ran  up  to  10-1°  F.  Her  general  condition,  however,  was  good 
and  there  was  no  abdominal  distention.  On  the  third  day  she 
was  in  good  condition,  but  on  the  fourth  day  her  temperature 
rose  to  105°  F.  As  the  patient  came  from  Canada  and  from  a 
location  where  one  would  not  suspect  malaria  this  was  not  at 
first  thought  of,  but  it  was  learned  that  she  had  just  been  visit- 
ing some  friends  along  the  Potomac.  Examination  of  the  blood 
showed  both  sexual  and  asexual  forms  of  the  malarial  parasites. 
Under  quinine  therapy  the  infection  cleared  rip  and  on  August 
17  the  patient  was  discharged  in  excellent  condition.  She  was 
heard  from  again  on  November  1,  1917,  when  she  wrote  that 
she  had  no  symptoms  in  any  way  suggesting  a  recurrence  of  the 
growth. 

Gyn.  Path.  No.  232oJf. — The  sjjecimen  consists  of  a  uterus 
with  both  tubes  and  ovaries  attached,  the  entire  mass  weighing 
1-10  grams.  The  uterine  cavity  measures  8  cm.  in  length. 
When  the  uterine  cavity  was  opened,  there  was  seen  a  heart- 
shaped  growth  attached  to  the  upper  part  of  the  fundus  near 
the  left  cornu.  The  growth  measured  4x5x4  cm.  and  felt 
quite  soft.  In  fresh  section  the  cut  surface  was  homogeneous ;. 
the  color  white,  mottled,  with  light  yellow.  Several  large 
venous  sinuses  stood  out  plainly.  The  uterine  mucosa  seemed 
normal  everywhere  except  at  the  point  where  the  tumor  had 
arisen.  The  tubes  and  ovaries  and  cervix  were  perfectly  normal 
and  careful  measurements  showed  them  not  to  be  enlarged. 
There  were  no  adhesions  around  the  uterus,  tubes  or  ovaries. 


Fig.  1  shows  very  clearly  the  heart-shaped  growth  arising 
from  the  endometrium  near  the  base  of  the  fundus;  the  rest 
of  the  endometrium  and  the  tubes  and  ovaries  appear  to  be 
normal.  Sections  hken  from  the  cervix,  tubes  and  ovaries  show 
no  invasion  of  these  tissues  by  the  growth. 

The  microphotographs  (Figs.  2,  3  and  4)  are  from  frozen 
sections  through  the  growth  and  uterus  at  the  place  of  attach- 
ment of  the  growth  and  fundus. 

At  the  top  of  Fig.  2  the  letter  h  denotes  the  uterine  muscle, 
which  shows  no  signs  of  myomatous  change.  Below  this  we 
have  a  region  (a)  in  which  we  find  remains  of  the  uterine 
glands.    At  the  bottom  of  the  picture  we  have  only  tumor  cells. 

Fig.  3  shows  the  tiunor  cells  invading  the  muscle  tissue.  It 
is  to  be  noted  here,  also,  that  even  at  the  point  where  the  tumor 
and  muscle  tissue  come  together  there  are  no  myomatous 
changes.  At  a  is  an  island  of  tumor  cells  surrounded  by  normal 
uterine  muscle  (6). 

Fig.  4  shows  a  high-power  field  taken  from  the  sarcoma  itself 
and  demonstrates  the  extremely  cellular  character  of  the  growth 
and  the  masses  of  deeply  staining  cells. 

This  ease  is  interesting  principally  because  it  is  an  example 
of  the  importance  of  paying  attention  to  any  menstrual  irregu- 
larity in  women  of  the  cancerous  age.  Here  we  have  a  woman 
entering  the  hospital  worried  because  of  a  lump  in  her  breast 
which  turns  out  to  be,  on  operation,  a  benign  tumor,  but  paying 
little  attention  to  the  recurrence  of  vaginal  bleeding,  one  and  a 
half  years  after  the  menopause,  which  scrapings  demonstrated 
to  be  due  to  a  very  malignant  growth. 

Finally,  the  case  is  interesting  because  we  are  apparently 
dealing,  not  with  a  sarcoma  starting  from  a  malignant  degen- 
eration of  a  fibroma,  as  is  usually  the  case,  but  with  one  arising 
from  the  connective  tissue  of  the  endometrium.  Certainly  we 
find  no  myomatous  changes  anywhere,  and  on  examining  the 
sections  one  cannot  help  but  be  struck  by  the  fact  that  the 
tumor  cells  have  arisen  from  the  region  where  we  find  tlie 
remains  of  the  uterine  glands.  Such  tiunors,  while  occasionally 
reported,  are  nevertheless  quite  rare. 

I  wish  to  extend  my  thanks  to  ilr.  Max  Brodel  and  to  his 
pupil,  iliss  Ethel  Xorris,  who  made  the  excellent  drawings 
of  this  tumor. 


A   PHARMACOLOGICAL  APPRECIATION   OF  SHAKESPEARE'S 
HAMLET:   ON  INSTILLATION  OF  POISONS  INTO  THE  EAR 

By  David  I.  Maciit.  A.  B.,  M.  D.,  LL.  B.,  F.S.J.  A., 
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Shakespeare's  works  abound  in  references  to  drugs  and 
poisons ;  some  of  these  pertain  to  the  mystic  vagaries  and  super- 
stitions of  kakopharmaey  or  dirt  medicine,  alchemy  and  witch- 
craft ;  others,  on  tlie  other  hand,  are  borrowed  from  the  more 
scientific,  even  though  empirical,  data  furnished  by  the  materia 


medica  and  poison-lore  of  antiquity  and  the  iliddle  Ages.  In 
the  present  paper  I  have  attempted  to  analyze  and  discuss  in 
tlic  light  of  modern  science  a  passage  in  Hamlet  which  is  of 
extreme  interest  to  the  student  of  medical  history  from  the 
pharmacological  and  toxicological  points  of  view.    I  am  refer- 
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ring  to  the  manner  of  Hamlet's  father's  death  as  described  by 
his  ghost  in  Act  I,  Scene  5,  lines  59  to  73.  The  passage  in  full 
reads  as  follows : 

"  Sleeping  within  mine  orchard. 
My  custom  always  in  the  afternoon, 
Upon  my  secure  hour  thy  uncle  stole. 
With  juice  of  cursed  hebenon  in  a  vial. 
And  in  the  porches  of  mine  ears  did  pour 
The  leperous  distilment;  whose  effect 
Holds  such  an  enmity  with  blood  of  man 
That  swift  as  quicksilver  it  courses  through 
The  natural  gates  and  alleys  of  the  body; 
And  with  a  sudden  vigour  it  doth  posset 
And  curd,  like  eager  droppings  into  milk. 
The  thin  and  wholesome  blood:  so  did  it  mine; 
And  a  most  instant  tetter  bark'd  about, 
Most  lazar-like,  with  vile  and  loathsome  crust 
All  my  smooth  body." 

The  })oints  of  interest  to  us  as  medical  men  in  connection 
with  these  lines  are :  Firstly,  what  is  meant  by  the  poisonous 
hebenon,  or  hebona  as  it  appears  in  some  editions  ?  Secondly, 
what  were  the  properties  of  that  poison  as  known  to  Shake- 
speare ?  Thirdly,  wliat  do  we  know  of  the  poison  in  the  light 
of  modern  toxicology  ?  Fourthly,  how  common  was  the  method 
of  instillation  of  poisons  into  the  ear  in  ancient  and  medieval 
times  ?  And  lastly,  what  does  modern  pharmacology  teach  us 
as  to  the  possibility  of  absorption  of  drugs  and  poisons  through 
the  intact  ear  ?  I  may  say  at  once  that  all  of  the  above  points 
with  the  exception  of  the  last  have  been  more  or  less  discussed 
by  Shakespearean  scholars.  I  have,  however,  not  been  able, 
even  after  a  most  laborious  search  through  the  literature,  to 
find  any  information  as  to  the  possibility  of  absorption  of 
poisons  through  the  intact  ear.  This  fact  has  led  me,  in  con- 
nection with  this  historical  research,  to  undertake  an  ex])eri- 
mental  investigation  on  the  subject,  especially  as  I  have  during 
the  past  year  been  engaged  in  the  study  of  absorption  of  phar- 
macological reagents  through  devious  and  une.\pectod  channels, 
tlie  results  of  which  have  partly  already  been  puhlislied. 

Vakiations  ix  Eeadi\(;s 
Two  dift'ercnt  readings  for  the  poisonous  ])lant  employed  by 
Hamlet's  uncle  in  the  murder  are  found  in  ilid'erent  editions  of 
the  play.    In  the  first  edition  of  Hamlet,  the  (Juarto  of  liKKi 
(Qi),  we  find: 

"  With  juyce  of  Hebona 
In  a  vlall." 

In  the  Quarto  of  1604  (Q._,)  and  in  nil  the  subsequent  <|uartos 
(Q:n  Qj.  Qr.  and  Q„)  the  reading  is  also  Hebona,  as  follows: 

"  With  juyce  ot  cursed  Hebona  in  a  vlall." 
In  the  Folio  of  16^3  (FJ  and  in  subsequent  folios,  on  the 
other  hand,  the  reading  is  hebenon,  as  quoted  above,  and  this 
reading  is  followed  by  all  subsequent  editions  of  Hamlet.  It 
is  thus  seen  that  two  different  words,  hebona  and  hebenon  are 
employed  for  the  poisonous  plant  used  by  the  murderer. 
What  these  words  mean,  whether  the  two  words  are  but  dilfer- 
ent  terms  for  the  same  plant  or  whether  the  two  refer  to  two 
different  kinds  of  poisons  and  what  these  poisons  were,  has  been 


a  bone  of  contention  among  Shakespearean  students  for  many 
years. 

Hebona  ou  Hebexox 

Various  explanations  of  these  words  are  given  by  different 
scholars.  I  have  found  altogether  five  interpretations:  some 
holding  that  hebona  or  hebenon  means  the  yew-tree;  others 
that  it  refers  to  henbane  or  hyoscyamus  niger ;  still  others 
explain  it  as  ebony;  a  few  suggest  that  the  word  may  refer  to 
hemlock ;  and  a  few  others  think  that  the  deadly  nightshade 
or  belladonna  is  here  meant. 

Thus  Grey  '.says,  "  Hebenon  stands  liy  metathesis,  for  bene- 
bon,  that  is,  henbane,  of  which  the  most  common  kind,  hyoscya- 
mus niger  is  certainly  narcotic,  and  perhaps,  if  taken  in  con- 
siderable quantity,  might  prove  poisonous."  Singer "  says  : 
"  Tlie  French  word  hebenin  applied  to  anything  made  from 
ebony  comes  indeed  very  close  to  the  hebenon  of  Shakespeare." 
Elze'  suggests :  "  Perhaps  should  we  not  conjecture  that  hem- 
lock was  intended  here?  "  Beisley  *  states,  on  what  grounds  it 
is  not  clear,  that  "  Hebenon  might  have  been  originally  written 
eneron,  one  of  the  names  common  at  that  time  for  solanum 
maniacii-m,  called  also  the  deadly  nightshade."  Tschischwitz " 
says :  "  Hebona  can  be  only  a  mistaken  substitution  of  the 
SiDanish  and  Italian  ehano,  the  French  ebene  and  the  Latin 
ehenus  and  hebemis,  all  of  which  mean  ebony.  Nicholson" 
and  Harrison,'  on  the  other  hand,  both  of  whom  are  profound 
Shakespearean  scholars,  adduce  some  very  good  evidence  that 
hebona  is  the  original  reading  and  that  it  refers  to  the  yew- 
tree,  well  known  to  the  ancients  for  its  poisonous  properties. 
A  review  of  all  the  evidence  on  the  subject  leaves  only  two 
explanations  of  the  word  worthy  of  consideration:  that  of 
hebona,  meaning  the  yew-tree,  and  that  of  hebenon  as  a  cor- 
ruption of  the  word  henbane. 

COXCEIiXlXG  HEliEX,  THE  YEW-TliEE 

There  is  a  great  deal  of  evidence  in  favor  of  the  hebona  of  the 
quarto  texts  of  Hamlet  as  having  reference  to  the  Englisii 
yew-tree  or  taxius  haccala.  Though  the  form  liebona  is  some- 
what unusual,  the  word  hebon  is  not  uncommon  among  other 
Elizabethan  writers.  Thus  in  ;Marlowe's  Jew  of  IMalta,  .\ct 
III,  Scene  4,  we  find  : 

.  .  .  .  "  The   blood    of   Hydra,   Lerna's   bane 
The  Juice  of  Hebon,  and  Cocytus'  breath." 

where  hebon  is  generally  taken  for  heben,  the  yew-tree,  branches 
of  which  v/ere  much  used  by  archers  in  old  England  for  mak- 
ing their  bows.  In  Spenser's  Faerie  Queeno,  wc  find  tlie  fol- 
lowing verses : 

"Lay  now  thy  deadly  Heben  bow  apart"  (I,  Pr.  3,  5). 
"  His  speare  of  heben  wood  behind  liiui  bare  "  (I,  vii,  37,  2). 
"Trees  of  bitter  gall  and  Heben  sad  "  (H,  vii,  52,  2). 
"Heben  lance  and  covered  shield"  (II,  viii,  19,  6). 

Tiie  yew-tree,  laxus  baccata,  has  borne  the  repufattion  of 
being  poisonons  from  remote  antiqtiity.  Dioscorides,  speaking 
of  the  juice  of  green  yew  leaves,  writes  that  it  speedily  pro- 
duces death.'  Pliny  speaks  of  it  as  "  taxus  tristis  et  dira,"' 
and  adds  that  drinking-cups  made  from  this  tree  were  found 


JULV,  1918] 


JOHNS   HOPKINS   HOSPITAL  BULLETIN 


167 


to  impart  a  deadly  property  to  the  wines  drunk  out  of  them. 
Statius.'"  Lucretius  "  and  Plutarch,"  all  describe  the  taxus  or 
yew-tree  as  being  poisonous.  "  Metuendaque  succo  taxus,'' 
says  the  first  of  these ;  "  the  juice  of  the  yew  is  to  be  feared." 
Nicholson  indeed  points  out  that  Shakespeare's  expression, 
"  cursed  hebona  "  and  "  holds  such  enmity  with  blood  of  man," 
may  have  been  suggested  by  Pliny's  description  of  the  plant. 
Spenser's  epithet  of  "  deadly  "  applied  to  the  lieben  bow  must 
also  refer  to  the  poisonous  properties  of  the  yew.  Shakespeare 
himself  mentions  the  yew-tree  four  times  in  his  plays  and  in 
every  case  connects  it  with  death  or  some  sad  event.  Thus  in 
Twelfth  Night,  Act  II,  Scene  -i,  line  55,  we  read: 

"  My  shroud  of  white,  stuck  all  with  yew, 
O  prepare  it." 
In  Titus  Androuicus,  Act  II,  Scene  3,  line  lOT,  we  read: 

"  But  straight  they  told  me  they  would  bind  me  here, 
Unto  the  body  of  a  dismal  yew." 

In  ]\Iacbcth,  Act  IV,  Scene  1,  line  27,  the  witches  howl: 
"  Slippes  of  yew 
Silvered  in  the  moon's  eclipse." 

And  in  Kichard  II,  Act  III,  Scene  2,  line  113,  we  find : 
"  Learn  to  bend  their  bows 
Of  double  fatal  yew." 

The  expression  "  douljle  fatal "  in  the  last  quotation  refers 
evidently  to  the  poisonous  properties  of  the  yew  in  addition  to 
its  being  a  weapon  of  warfare.  All  the  citations  given  above 
certainly  point  to  the  prevalence  of  the  belief  in  Shakespeare's 
times  that  the  yew-tree  was  poisonous  and  may  have  well  sug- 
gested to  him  its  use  in  the  play.  Let  us  now  inquire  iuto  what 
modern  toxicology  can  tell  us  concerning  the  properties  of 
taxus  baccata. 

Ox  THE  Toxicology  of  Taxus  Baccata 
If  we  examine  scientifically  the  literature  on  the  subject  of 
yew  poisoning  we  shall  be  surprised  to  find  aljundaut  evidence 
•  as  to  the  jroisonous  nature  of  the  plant.  Not  only  the  berries 
but  also,  and  to  a  greater  degree,  the  leaves  and  the  bark  of 
taxus  baccata  have  proved  poisonous.  The  ancient  authorities 
on  the  subject  have  already  been  cited ;  a  considerable  number 
of  cases  of  poisoning  are  described  by  modern  writers.  Thus 
Talk  "  has  collected  33  cases  of  poisoning  by  tax2is  baccata,  nine 
of  which  resulted  from  eating  of  the  red  berries  and  23  from 
the  swallowing  of  infusions  of  the  leaves.  Twenty  of  the 
patients  died,  making  the  percentage  of  fatal  cases  62i  per 
cent.  Hurt "  reported  the  death  of  a  child  of  three  and  a  half 
years  who  swallowed  a  quantity  of  yew  berries.  New  "  reported 
a  case  of  poisoning  in  an  insane  patient  who  swallowed  a 
large  quantity  of  them.  Taylor"  reports  two  cases  of  severe 
yew  poisoning.  Heflfter  ''  describes  a  fatal  case  of  poisoning  in 
an  adult;  and  other  cases  may  be  found  cited  in  the  toxicologi- 
cal  reference  works  by  Robert,"  Kunkel "  and  Blyth.'" 

The  leaves  of  the  yew  were  not  infrequently  employed  to 
induce  abortion. 

The  chemistry  of  fa.vas  baccata  has  been  studied  by  Hie 
French-  toxicologist  ilarme,"  who  isolated  an  active  princij)le 


with  alkaloidal  properties  which  he  named  taxin.  This  is 
an  amorphous  white  powder  having  the  empirical  formula 
CstHsjNOio,  soluble  in  alcohol,  ether  and  chloroform,  insol- 
uble in  benzene  and  slightly  'soluble  in  water.  The  substance 
melts  at  82°C.  and  gives  an  intense  purple-red  color  witli 
H2SO4  and  a  reddish-violet  color  with  Froehde's  reagent.  The 
salts  of  taxin  are  freely  soluble  in  water.  Lewia'"  gives  the 
lethal  dose  of  taxin  for  frogs  as  being  from  50  to  10  mgms., 
and  for  cats  as  being  from  30  to  50  mgms.  The  lethal  dose  for 
man  is  not  given,  but  death  has  been  reported  to  occur  rapidly 
after  swallowing  large  quantities  of  the  infusion  from  leaves 
in  from  one  and  a  half  to  twenty-four  hours.  The  chief  expe- 
rimental work  on  yew  poisoning  has  been  done  by  Borchers,'^ 
who  found  that  death  was  produced  primarily  through  respira- 
tory paralysis.  Taxin,  however,  was  found  by  him  also  to  be 
poisonous  to  the  heart  and  to  the  central  nervous  system.  Con- 
cerning the  pathological  findings  in  fatal  cases,  there  is  nothing 
characteristic  reported  by  reliable  pathologists,  the  only  con- 
stant lesion  being  an  intense  inflammation  of  the  intestines. 

Ox  THE  BelATIOX  OF  THE  AYOED  HeBEX  TO  EbOXT 

Mention  has  already  been  made  of  the  hypothesis  advanced 
by  some  Shakespearean  students  that  hebona  might  really 
refer  to  the  ebony  tree.  It  therefore  behooves  us  to  inquire 
whether  the  ebony  tree  or  diospyros  ebenus  of  India  is  poison- 
ous or  not.  There  is  no  evidence  in  the  literature  ascribing 
to  the  ebony  tree  any  poisonous  properties.  Among  moderji 
authorities  the  most  complete  account  of  the  medicinal  prop- 
erties of  the  ebony  tree  is  by  W.  Ainslie.""  This  writer  states 
that  the  juice  of  the  ebony  is  perfectly  innocuous,  and  that  it  is 
used  by  the  natives  as  a  remedy  for  certain  complaints  of  the 
hver  and  in  cases  of  dysentery.  Shakespeare,  therefore,  could 
hardly  have  used  the  word  hebona  to  mean  the  ebony  tree. 

The  confusion  of  hebona  with  ebony,  however,  is  interesting 
from  the  etymological  point  of  view.  The  English  word  hebeu, 
yew-tree,  is  really  the  same  word  as  ebony  applied  to  the 
Diospyros  ebenus.  The  Greek  e/Jevos,  the  Latin  ebenus,  the 
Italian  and  Spanish  ebano  and  the  French  ebene,  all  names 
for  ebony,  all  come  from  the  original  Hebrew  root  eben,  which 
means  a  stone,  and  refer  to  the  hardness  of  ebony  w^ood  and  not, 
as  may  be  at  first  glance  supposed,  to  its  color.  Nicholson 
and  Harrison  call  attention  to  the  fact  that  in  the  Middle  Ages 
the  word  ebenus  or  ebony  was  applied  to  any  hard  wood,  and 
thus  it  came  to  pass  that  the  same  term  was  used  to  mean  also 
the  yew-tree,  the  wood  of  which  is  remarkable  for  its  hardness. 
Thus  arose  the  Scandinavian  and  high  and  low  German  words 
Eben,  the  Dutch  Iben,  the  Swedish  Eben,  the  modern  German 
Eibe(n)  and  the  Danish  Heben.  a  form  whiih  is  also  found 
in  Elizabethan  literature. 

CoxcEKXixG  IIebexox  axi)  IIexbaxe 

Whereas  the  advocates  of  tiie  yew-tree  theory  regard  the 

reading  hebenon  of  the  Folios  as  a  misprint  for  the  earlier 

hebona,  another  set  of  critics  hold  the  view  that  hebenon  is  tlie 

correct  reading  and  that  it  is  a  synonym  of  the  well-known 
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henbane.  There  is  a  good  deal  of  sound  evidence  that  can  be 
adduced  in  favor  of  this  view.  In  the  first  place,  metathesis  of 
consonants  is  not  at  all  an  unusual  phonetic  phenomenon. 
Secondly,  the  argument  advanced  bj-  some  that  hebenon  is 
spelled  with  an  "  o  "  while  henbane  has  an  "  a,"  is  not  a  valid 
one  because,  according  to  Hanbury  and  Fliickiger,"  the  writ- 
ing hennihone  for  henbane  is  found  in  a  vocabulary  of  the 
thirteenth  century.  Thirdly,  the  poisonous  properties  of 
hyoscyamus  or  henbane  were  known  from  the  remotest  an- 
tiquity and,  furthermore,  henbane  was  a  common  drug  in 
Shakespeare's  time.  Fourthly,  the  poisonous  properties  of 
henbane  are  not  infrequently  mentioned  in  old  English  litera- 
ture.   Thus,  Drayton  in  his  Barons'  Wars,  p.-  51,  speaks  of     . 

"  The  poisoning  henbane  and  the  mandrake  dread." 
And  again 

"  Here  Henbane,  Poppy,  Hemlock  here 
Procuring  deadly  sleeping." 

Again  in  The  Philosopher's  Fourth  Satire  of  ^lars  by  .Viitun 
(1616),  we  find  the  following  verse: 

"  The  poison'd  henbane  whose  cold  juice  doth  kill." 
Fifthly,  henbane  is  an  official  drug  mentioned  in  old  English 
pharmacopeias  and  dispensatories  such  as  those  by  Dale  and 
Salmon  and  others,  and  has  been  used  from  ancient  times  in 
tlie  form  of  ear  drops.  Lastly,  but  not  least  in  importance,  and 
indeed  of  great  significance,  is  the  fact  that  Pliny  describes 
toxic  symptoms  following  instillation  of  henbane  oil  into  the 
ear. 

"Oleum    fit    e.\    semine    quod    ipsum    auribus    infusum    temptat 
mentem."  ' 

AVliich  means  that  the  oil  of  liyoscyanius  seeds  instilled  into  the 
ears  produces  madness.  It  is  to  be  noted  that  tlie  very  ])opulrtr 
Englisii  translation  of  Pliny  by  Holland  appeared  in  1600. 
Inasmueli  as  tlie  first  quarto  edition  of  Hamlet  was  probably 
written  in  1600,  though  not  published  until  1603,  Shakespeare 
undoubtedly  must  have  been  familiar  with  Holland's  work  aud 
very  probably  might  have  had  it  in  mind  in  issuing  the  later 
editions,  and  for  that  reason  niiglit  have  changed  the  reading 
of  hebona  to  hebenon. 

On  the  Toxicology  of  Hyoscv.k.mis 

The  poisonous  properties  of  hyoscyamus  or  henbane  are  too 
well  known  to  be  given  here  in  detail.  Henbane  is  certainly 
just  as  poisonous  and  in  fact  more  poisonous  than  the  yew-tree. 
Cases  of  poisoning  witli  hyoscyamus  are  not  at  all  uneomnuui 
and  are  described  in  the  literattire,  ancient,  medieval  and 
modern.  Detailed  descriptions  of  such  ca.^es  may  be  found 
in  Blyth.  Robert,  Kunkcl,  Peterson  aud  Haines"  and  other 
text-books  on  toxicology.  It  is  well  to  bear  in  mind,  ftirtlier- 
more,  that  while  hyoscyamin,  the  lethal  dose  of  which  is  a  little 
over  one  grain,  is  the  principal  constituent  of  hyoscyamus 
niger,  the  crude  plant  also  contains  variable  quantities  of  the 
even  more  powerful   alkaloids,  airopin  and   hi/oscin   or  sco- 
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polamin.  The  minimal  lethal  doses  of  hyoscin  are  even  less 
than  that  of  hyoscyamin.  A  strong  extract  of  hvoscyamus 
would  therefore  be  a  very  powerful  poison. 

Discussiox 

AVhether  hebona  or  yew-tree,  or  whether  hebenon  or  heuban. . 
is  the  correct  reading  in  the  passage  before  us  will  probably  b.- 
never  settled,  nor  will  we  venture  to  assert  an  opinion  as  to 
which  drug  or  poison  Shakespeare  meant.  Indeed,  for  the 
appreciation  of  Hamlet  either  reading  may  be  chosen.  As  a 
pharmacologist,  however,  I  cannot  help  surmising  that  both 
hebona  and  hebenon  might  have  been  written  by  Shakespeare 
himself.  It  would  not  be  too  far-fetched  to  suppose  that  the 
idea  of  a  powerful  poison  was  suggested  to  the  author  bv  the 
yew-tree  on  the  one  hand,  while  the  unusual  administration  of 
it  through  the  ears  was  suggested  by  henbane,  on  tlie  other. 
Certainly  the  practice  of  instilling  hyoscyamus  into  the  ear 
was  not  unknown  in  Shakespeare's  times,  and  the  appearance 
of  Holland's  translation  of  Pliny  just  about  the  date  of  the  first 
quarto  edition  of  Hamlet  lends  further  support  to  this  view. 

Much  has  been  made  of,  by  older  writers,  of  Shakespeare's 
description  of  the  effects  of  the  poison  as  an  argument  for  and 
against  the  yew  or  the  henbane  theory  by  the  respective 
critics  on  the  one  side  or  the  other.  These  arguments  are 
amusing  to  the  modern  toxicologist,  as  we  cannot  say  that  the 
symptoms  pictured  in  the  passage  before  us  are  more  applicable 
to  the  one  poison  than  the  other.  Nor  have  we  a  right  to  expect 
the  author  to  have  known  the  detailed  symptomatology  pro- 
duced by  either.  Three  features  are  mentioned  in  connection 
with  the  hebona  or  hebenon  poisoning  which  we  are  discussing. 
Firstly,  Shakespeare  speaks  of  the  rapidity  of  the  toxic  effect: 
"  Swift  as  quicksilver  it  courses  through 
The  natural  gates  and  alleys  of  the  body." 

Secondly,  reference  is  made  to  peculiar  leprosy-like  cutaneous 
manifestations  of  the  poisonous  ell'cct : 

"  A  most  instant  tetter  barck'd  about 
Most  lazar-like,  with  vile  and  loathsome  crust 
All  my  smooth  body." 

Thirdly,  mention  is  made  as  to  the  circulatory  etfect : 
"  With  a  sudden  vigour  it  doth  posset 
And  curd,  like  eager  droppings  into  milk. 
The  thin  and  wholesome  blood." 

It  cannot  be  said  that  the  yew-poisoning  runs  a  more  rapid 
course  than  that  following  hyoscyamus.  Both  are  rapid  in  their 
action.  Harrison  quotes  an  old  French  writer  as  stating  that 
the  yew-tree  gives  rise  to  a  characteristic  cutaneous  eruption 
and  uses  this  point  as  a  strong  argument  in  favor  of  hebona, 
the  yew.  Xone  of  the  modern  authorities,  however,  describe 
any  specific  cutaneous  lesions  in  connection  with  poisoning  by 
fa.xtis  haccata.  In  fact,  skin  eruptions  result  perhaps  nuire 
conuuoidy  after  the  giving  of  hyoscyamus  and  belbnbmna 
even  in  lum-lcthal  doses.  Lewin  "  describes  erythema,  urti- 
caria, pustules,  and  even  purpura  occurring  in  sensitive  per- 
sons after  therapeutic  doses  of  hyoscyamus  preparations.  Nor 
does  modern  toxicology  and  pharmacology  show  any  specific 
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effect  of  toxin  or  hyoscyamiu  on  the  blood  corpuscles  or  the 
plasma,  so  that  Shakespeare's  simile  must  be  taken  merely  as 
a  forcible  poetic  description  of  the  rapid  paralysis  of  respiration 
and  c-ircnlation  produced  by  the  poison  used. 

Ox  THE  IXSTILLATIOX  OF  Poi.SOXS  IXTO  THE  EaE 

The  method  of  pioisoning  described  in  connection  with  the 
murder  of  Hamlet's  father  is  unique  and  unusual.  Although 
drugs  were  used  in  treatment  of  ear  affections  in  ancient  times, 
)io  reference  is  found  of  their  instillation  into  the  ears  for 
iiomicidal  purposes.  The  doubtful  credit  for  such  finesse  in 
the  administration  of  poisons  must  be  ascribed  to  medieval 
experts  and  more  particularly  to  the  Italians  and  French.  A 
character  in  one  of  the  old  plays  says  "  Poison  speaks  Italian." 
It  is  well  known  that  poisoning  rose  to  the  distinction  of  an 
art  at  that  time  in  Italy  and  France.  A  perusal  of  fascinating 
books  dealing  with  professional  jDoisoning  in  the  Middle  Ages, 
such  as  those  by  Legue ''  or  by  Thompson '"  and  others,  will 
furnish  astounding  corroboration  of  this  fact.  One  of  the 
famous  older  works  dealing  with  the  art  of  poisoning  is  the 
Magia  NaUiralis  or  Xatural  Magie  of  the  Italian  de  la  Porta. 
This  writer  discusses  various  subjects,  and  in  a  chapter  on 
cookery  gives  some  delicious  recipes  for  demoniacal  con- 
coctions calculated  to  produce  unfailing  results.  The  follow- 
ing example  from  de  la  Porta,  quoted  by  Thompson,  will 
serve  as  a  good  illustration  of  some  of  the  poisonous  concoc- 
tions used  in  his  times. 

VeXENUM    LUPINUII 

"  Take  of  powdered  leaves  of  aconitum  lycoctonum, 
taxus  baccata,  with  powdered  glass,  caustic  lime,  sul- 
phide of  arsenic  and  bitter  almonds;  mix  them  with 
honey  and  make  into  pills  the  size  of  a  hazelnut." 

That  such  experts  in  the  art  of  poisoning  should  have  thouglit 
of  instilling  poisons  into  the  ear  is  therefore  not  surprising.  We 
lind  several  references  to  such  a  procedure  in  old  English  litera- 
ture. The  following  is  a  quotation  from  ^Marlowe's  Kdwanl  IT. 
Act  A'.  Scene  4  : 

"  I  learned  in  Naples  how  to  poison  flowers: 
To  strangle  with  a  lawn  thrust  down  the  throat; 
To  pierce  the  windpipe  with  a  needle's  point; 
Or  whilst  one  is  asleep,  to  take  a  quill 
And  blow  a  little  powder  in  his  ears: 
Or  ope  his  mouth  and  pour  quicksilver  down." 

Another  reference  to  poisoning  through  the  ears  is  found  in  a 
later  passage  in  Hamlet,  Act  III,  Scene  2,  in  connection  with 
the  re-enactment  of  the  murder  by  the  jilayers  under  the 
direction  of  Hamlet.    Here  we  read  : 

"His  name's  Gonzago;  the  story  is  extant,  and 
writ  in  choice  Italian." 

A  note  in  the  Arden  edition  of  Hamlet  in  counectidii  with  thi- 
])assage  sa\-s: 

"  In  153S  the  Duke  of  Urbino  married  to  a  Gonzaga,  was 
murdered  by  Luigi  Gonzago,  who  dropped  poison  into  his 
ear." 


One  other  case  of  poisoning  through  the  ears,  of  especial  in- 
terest to  us  as  medical  men,  is  mentioned  by  Robert "  in  his 
thesis  on  the  Poisonings  of  the  Middle  Ages.  It  is  well  knowni 
that  King  Francis  II  of  France  died  very  suddenly;  his  death 
was  supposed  to  have  been  due  to  poisoning,  and  the  celebrated 
French  surgeon,  Ambroise  Pare,  was  deliberately  accused,  of 
course  without  foundation,  of  having  murdered  the  king  by 
blowing  a  poisonous  powder  in  his  ear. 

It  is  very  interesting  to  note  that  the  original  Hamlet  story 
has  no  mention  of  instillation  of  poison  into  the  ear."  In 
the  Hamlet  story  by  Saxo  Grammaticus,  Hamlet's  father  is 
killed  by  his  brother  with  a  steel  weapon.  The  instillation  idea 
is  original  with  Shakespeare  and  was  probably  suggested  by  the 
prevalence  of  the  horrible  form  of  homicide  by  poisons  so 
common  at  the  time  and  the  toxic  properties  of  the  yew-tree 
and  henbane  which  we  have  already  discussed  in  detail. 

Ox  THE  AbSOIU'TIOX  OF  DrCGS  AXD   PoISOXS  THROOiH  THE 

IxTACT  Ear 

In  connection  with  Shakespeare's  pa.ssage  whicli  we  have 
just  discussed  in  detail,  an  interesting  scientific  question  ari.ses 
as  to  whether  drugs  or  poisons  can  be  absorbed  through  the 
intact  external  ear  canal  and  drum  into  the  general  circulation 
and  produce  constitutional  symptoms.  During  the  past  year 
the  author  has  been  engaged  in  the  study  of  absorption  of  drugs 
and  poisons  through  unusual  and  unexpected  channels,  such 
as  the  eye,"'  the  bladder,  the  urethra,  the  ureters,  pelvis  of  the 
kidneys,""  vagina,"  etc.  It  was  interesting,  therefore,  to  inquire 
into  and  investigate  experimentally  the  possibility  of  absorption 
of  drugs  through  the  ear.  The  results  of  these  experiments 
will  be  published  in  detail  in  the  Journal  of  Pharmacology  and 
Experimental  Therapeutics.  It  may  be  here  stated  that  the 
author  has  found  that  a  number  of  poisons  can  be  and  are 
ab.«orbed  through  the  intact  ear. 

The  powerful  alkaloid,  aconitin,  in  the  form  of  the  hydro- 
chloride, was  found  to  be  absorbed  through  the  intact  ears  of 
animals  even  when  introduced  in  an  aqueous  solution.  Fig.  1 
.shows  the  characteristic  effects  of  aconitin  poisoning  in  a  cat. 

Equally  rapidly  and  easily  is  absorbed  through  the  ear  the 
powerful  volatile  alkaloid  nicotine.  Fig.  2  illustrates  the 
toxic  action  of  this  drug. 

The  question  of  absorption  of  belladonna  and  atropin  was 
undertaken  with  especial  interest  in  connection  with  Shake- 
speare's reference  to  henbane.  It  was  found  that  atropin  in  an 
aqueous  solution  is  not  ab.sorbed  through  the  ear,  but  an  alco- 
holic solution  of  the  belladonna  alkaloids  in  the  form  of  a  weak 
tincture  gave  positive  experimental  proof  of  the  absorption  of 
that  drug  as  shown  by  the  paralysis  of  the  vagus  terminals  in 
the  heart. 

It  is  well  known  tiiat  a  large  number  of  drugs  are  intro- 
duced by  physicians  into  the  ears  for  medicinal  purposes. 
Hyoscyamus  in  the  form  of  an  oil  or  a  tincture  has  been  long 
employed  for  the  relief  of  earache;  a  compound  tincture  of 
hyoscyamus  under  tlie  name  of  Balsamum  tranquillaus  is 
official  in  several  European  pharmacopeias.     In  the  light  of 
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the  experimental  investigations  just  reported,  such  a  use  of 
hyoscyamus  as  an  anodyne  would  certainly  seem  to  be  rational. 

Another  drug  used  in  the  treatment  of  ear  affections  with  an 
intact  drum  is  phenol  or  carbolic  acid.  A  specialist  tells  me 
that  he  prescribes  often  in  cases  of  middle-ear  inflammation  a 
few  drops  of  a  5  per  cent  solution  of  carbolic  acid  in  glycerin. 
I  have  found  in  experimenting  on  animals  that  .such  a  solution 
of  phenol  in  glycerin  is  absorbed  through  the  ear,  as  evidenced 
by  its  effects  on  blood  pressure.  The  use  of  carbolic  acid  in  the 
treatment  of  ear  affections,  therefore,  is  on  the  one  hand  a 
rational  one  but  on  the  other  hand  somewhat  dangerous. 

We  cannot  in  this  historical  paper  enter  into  a  detailed 
account  of  the  above  experiments;  they  will  be  published  in 
their  proper  place.  Suffice  it,  however,  to  say  that  a  number 
of  drugs,  and  among  them  hyoscyamus  or  henbane,  can  l^e  and 
are  absorbed  through  the  intact  ear,  and  we  may  therefore  con- 
clude our  appreciation  of  Shakespeare's  passage  from  Hamlet 
which  we  have  just  been  discussing,  with  saying  that  after  all 
"  Shakespeare  was  certainly  right."' 
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Representing  Work  Done  in  The  Johns  Hopkins  Hospital,  but  P 

Prepared   by 

DUODENO-URETERAL  FISTULA  OF  SPONTANEOUS  ORIGIN 

Report   of  Case 

By  Edwin-  G.  IJ.wis,  M.  D. 

Resident  Urologist,  The  Johns  Hopkins  Hospital.  Baltimore 

(Abstract  from  the  Journal  A.  M.  A.,  1918,  LXX,  376) 

{From  the  James  Buchanan  Brady  Vrologieal  Institute,  The  Johns 
Hopkins  Hospital) 

The  jjro.xiniity  of  tiie  duodenum  tn  the  right  renal  i)edicle, 
and  the  danger  of  injury  to  the  former  during  nephrectomy, 
have  been  pointed  out  by  Dr.  W.  J.  Mayo,  w!io  cites  four  cases 
of  duodenal  fistula  following  nephrectomy,  the  first  three  of 
which  were  fatal,  tlie  fourth  being  cured  l)y  transperitoneal 
closure  of  the  (IikkKmiiiiii.  'i'hc  case  reported  herewith  is 
doubly  interesting  in  that  it  rui'ther  emphasizes  this  danger  of 
duodenal  injury  (lui'ing  ne])hrectomy,  and  presents  a  most 
unusual  (and  apparently  unique)  condition,  namely,  a  definite 
demonstrable  fistula  connecting  duodenum  and  ureter,  irlilch 
existed  before  anij  operative  procedure  had  been  earried  out. 

'I'he  patient  was  a  man  dl'  •.'11.  coiniilaining  of  extreme  fre- 
quency of  urination,  urgency  and  Ijladder  irritability;  and 
giving  a  history  of  an  obscure  fever,  associated  with  ])ain  in 
the  right  flank,  occurring  four  years  before  admissidii.  It  is 
possible  that  tiiis  was  a  perinephritic  ai)scess. 


ubiished   cr  to    be    Published    Elsewhere   than    in   the    Bulletin 
the  Authors 

Tlic  general  physical  examination  was  negative.  The  urine 
showed  large  numbers  of  pus  cells,  bacilli  and  cocci. 

Ureteral  catheterization,  repeated  twice  at  weekly  intervals, 
showed  uornuil  urine  from  the  left  kidney,  and  from  the  right, 
came  scanty  amounts  of  cloudy  fluid,  distinctly  green  in  color, 
the  sediment  from  which  was  made  up  largely  of  an  amorphous 
mucoid  material,  containing  a  few  pus  and  epithelial  cells,  and 
an  occasional  bacillus.  There  was  no  urea  content,  and  not  a 
trace  of  phenolsulphonphthalein.  The  resemblance  of  this 
greenish  fluid  to  bile  was  mentioned  at  the  time,  but  this  possi- 
bility was  not  seriously  considered,  nor  were  tests  for  bile 
carried  out.  Tlie  phenolsulphonphthalein  output  from  the 
left  side,  during  one-half  hour,  was  30  per  cent.  It  was  quite 
evident,  therefore,  that  the  right  kidney  was  functionally  dead. 

The  pyelogram  (right)  showed  no  gross  abnormality  of  the 
pelvis.  At  the  level  of  the  upper  border  of  the  third  lumbar 
vertebra,  and  at  about  the  urotero-pelvic  junction,  there  was 
visible  a  small  nipple  or  diverticulum  of  thorium,  projecting 
from  the  ureter  for  about  1  cm.  in  a  direction  that  seemed  to 
be  upward,  outward  and  backward,  and  apiwrently  ending 
blindly.    This  suggested  an  inconi])lctely  filled  bifid  ureter. 

Nephrectomy  demonstrated  a  duodeno-urcteral  fistula. 
After  dense  adhesions  around  tlie  kidney  had  been  freed,  and 
the  latter  delivered,  it  was  noted  that  a  knuckle  of  duodenum 
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was  pulled  up,  and  was  intimately  associated  with  the  mass 
of  scar  tissue  which  included  ureter,  pelvis  and  pedicle  in  an 
indistinguishable  mass.  In  dissecting  the  duodenum  free  it 
was  necessary  to  cut  into  the  ureter  and  leave  a  small  area  of 
the  wall  of  the  latter  attached  to  the  duodenum.  Since  the 
opening  was  very  small  and  surrounded  by  scar  tissue,  and 
since  the  patient's  condition  was  not  good,  no  attempt  at 
duodenal  closure  was  made. 

Convalescence  was  uneventful  excepting  that  there  was  dis- 
charge of  duodenal  content  from  the  incision  from  the  fourth 
to  the  twelfth  day.  The  most  striking  feature  was  the  imme- 
diate cessation  of  bladder  symptoms.  On  the  day  following 
the  operation  the  patient  began  voiding  without  pain  and  at 
normal  intervals,  for  the  first  time  in  two  and  one-half  years ; 
a  remarkable  contrast  to  the  extreme  bladder  irritability  before 
operation. 

A  careful  study  of  the  literature  fails  to  reveal  any  other  case 
of  duodeno-ureteral  fistula.  In  addition  to  the  cases  of 
duodenal  fistula  following  nephrectomy  reported  by  ilayo, 
there  is  a  somewhat  similar  case  of  Thevenard  in  which  a 
duodenal  fistula  developed  10  years  after  nephrectomy  in  a 
persistent  sinus,  probably  tuberculous,  which  had  existed  since 
nephrectomy,  with  intermittent  abscess  formation.  Van 
A^ranken  has  reported  a  case,  in  a  man,  aged  45,  with  a  large 
abscess  of  obscure  etiology,  pointing  over  the  left  Poupart's 
ligament,  which  he  drained,  finding  that  the  abscess  cavity 
communicated  with  the  descending  colon.  After  a  month  of 
fecal  drainage  from  the  abscess  cavity,  urinary  drainage  also 
appeared  and  persisted  for  several  weeks,  the  fistula  finally 
healing  completely,  although  the  case  was  followed  for  only 
six  months.  This  case,  in  which  colon  and  ureter  discharged 
into  a  common  abscess  cavity,  is  the  only  one  to  be  found  in 
the  literature  which  is  in  any  way  analogous  to  the  case 
reported  above. 

In  view  of  the  hi.story  of  intennittent  attacks  of  chills  and 
fever,  accompanied  by  pain  in  the  right  flank ;  of  the  evidence 
found  at  operation  of  an  old  inflammatory  process  involving 
the  perirenal  tissues;  and,  of  the  fact  that  the  duodenum, 
excepting  at  one  point,  was  normal  in  appearance  and  con- 
sistency, the  most  plausible  explanation  of  the  origin  of  the 
duodeno-ureteral  fistula  is  that  the  latter  was  preceded  by  a 
perinephritic  aliscess,  which  went  on  to  spontaneous  cure  by 
rupture  into  both  duodenum  and  ureter.  The  condition  cannot 
be  explained  as  an  embryologic  defect  on  account  of  the  diverse 
origins  of  duodenum  and  ureter,  the  former  arising  from 
entoderm,  and  the  latter  being  an  evagination  from  the 
Wolffian  duct,  which  is  derived  from  mesoderm.  It  was 
fortunate  that  during  the  operation  a  good  exposure  was 
obtained,  because  the  knuckle  of  soft-walled  duodenum,  when 
pulled  up  alongside  the  dense  scar  tissue  at  the  hilum,  could 
not  be  palpated,  and  was  discovered  only  by  inspection.  It 
might  readily  have  been  clamped  and  severed  with  the  pedicle, 
particularly  if  the  necessity  for  hastily  controlling  hemorrhage 
through  an  inadequate  incision  had  arisen. 

The  most  interesting  feature  was  the  immediate  cessation  of 
bladder  symiitoms  on  the  day  after  operation;  the  over-night 


return  to  normal  of  a  bladder  which  for  two  and  a  half  years 
had  been  a  constant  source  of  distress.  The  only  reasonable 
explanation  is  that  the  irritability  was  due  to  the  constant 
presence  of  small  amounts  of  duodenal  content,  and  presum- 
able trypsin,  in  the  liladder. 

Conclusions. — 1.  This  case  of  duodeno-ureteral  fistula  i.s 
apparently  unicjue. 

2.  In  cases  in  which  there  is  marked  infiammatory  reaction 
around  the  renal  pedicle,  the  only  safe  procedure  is  to  locate 
the  duodenum  before  applying  clamps. 

URINARY   ANTISEPSIS 

A  Study  of  the  Antiseptic  Properties  and  the  Renal   Excretion  of 

Compounds   related  to   Phenolsulphonphthalein: 

Preliminary    Report 

By  Edwin  G.  Davis,  M.  D. 

Resident  Urologist.  The  Johns  Hopkins  Hospital,  Baltimore 

(Abstract  from  the  Journal  A.  M.  A.,  1918,  LXX,  581) 

{From  the  James  Buchanan  Brady  Urological  Institute) 

The  ideal  internal  urinary  antiseptic  must  be  a  drug  which 
is  chemically  stalde,  non-toxic  and  non-irritating  to  the 
urinary  tract ;  which  is  antiseptic  in  high  dilution  (in  urine, 
as  well  as  in  water)  and  which  is  eliminated  unchanged  in  high 
percentage  by  the  kidney.  There  is  no  such  drug  known.  A 
consideration  of  the  properties  possessed  by  phenolsulphonph- 
thalein, however,  shows  that  this  compound  comes  very  close  to 
filling  all  the  above  requirements.  Phenolsulphonphthalein  is 
chemically  stable,  non-toxic  and  non-irritating,  and  is  elimi- 
nated by  the  kidney  with  almost  incredible  rapidity  and  com- 
pleteness ;  but  it  has  no  antiseptic  properties,  excepting  in  water 
in  its  free  acid  form.  (Clinically,  it  is  used  as  the  monosodiura 
salt.)  In  view  of  these  remarkable  properties,  it  was  thought 
worth  while  to  attempt  a  modification  of  the  phenolsulphon- 
phthalein molecule,  with  the  hope  that  an  antiseptic  compound 
might  be  produced  which  still  retained  the  desirable  qualities 
of  the  original  drug.  As  the  problem  gradually  increased  in 
scope,  it  was  found  advisable  to  investigate  a  large  nuniljer  of 
compounds  distantly  related  to  phenolsulphonphthalein,  as 
well  as  those  closely  related.  The  total  number  of  compounds 
experimented  with  is  at  present  about  195,  the  antiseptic  prop- 
erties of  which  will  be  enumerated  in  subsequent  publications. 
This  report  includes  only  those  drugs  closely  related  to 
phenolsulphonplithaiein. 

Each  compound  was  investigated  with  two  objects  in  view; 
first,  to  determine  the  rate  of  elimination  by  the  kidney,  and 
second,  to  determine  the  antiseptic  properties.  Rabbits  were 
used  for  determining  renal  elimination,  the  drug  being  in- 
jected intravenously  (in  10  mg.  amounts,  in  1  per  cent  solu- 
tion), the  animals  catheterized  after  one  hour,  and  a  colori- 
metric  estimation  of  percentage  of  excretion  made  with  the 
Hellige  colorimeter. 

It  was  necessary  to  carry  on  i)arallel  antiseptic  tests  for 
each  compound  both  in  urine  and  water.  As  will  be  shown 
below,  and  in  subsequent  publications,  there  are  numerous 
compounds  which  are  germicidal  in  high  dilution  in  water,  but 
which  lose  this  property  entirely  when  diluted  in  urine,  and 
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which  even  permit  the  growth  of  organisms  in  iirine  when  in 
relatively  strong  concentration.  This  astonishing  fact  has 
proved  to  be  a  great  obstacle,  for  antisepsis  in  urine  becomes, 
therefore,  quite  a  different  problem  from  antisepsis  in  water. 

The  metallic  salts  of  phenolsulphonphthalein  (Xa.  Ag,  Cu, 
Hg  and  Ba)  were  all  discarded  because  they  were  either  toxic 
to  the  animals  or  inert  as  antiseptics  in  urine. 

Of  the  sulphonphthaleins  listed  in  Table  I,  the  only  one  to 
show  antiseptic  properties  in  urine  (pyrocathechiusulphonph- 
thalein)  fails  to  be  excreted.  It  will  be  noted  that  there  are 
several  other  sulphonphthaleins  which  show  the  same  mar- 
velous "  renal  affinity  "  as  does  pheuolsulphouphthaleiu. 

Of  the  halogen  derivatives  of  sulphonphthaleins  inve^:ti- 
gated  (tetrabromphenolsulphonphthalein,  tetrachlorphenol- 
sulphonphthalein,  di-iodophenolsulphonphthaleiu,  dibromcre- 
solsulphonphthalein  and  di-bromthymolsulphonphtha!ein),  all 
are  inert  in  urine,  and  none  but  the  tctrachlor  compound  is 
excreted. 

The  phthaleins  (phenolphthalein,  thymolphthalein,  tetra- 
bromtetrachlorphenolphthalein,  tetra-iodo  phenolphthalein, 
phenoltetrachlorphthalein  and  sulphonated  phenolphthalein) 
are  likewise  useless.  The  last-named  compound  is  excreted, 
although  its  chemical  structure  is  quite  different  from  that  of 
phenolsulphonphthalein. 

The  xanthones  are  characterized  by  the  fact  that  two  of  the 
phenol  groups  are  linked  together  by  an  oxygen  atom,  and  they 
differ  from  the  phthaleins  only  in  this  respect.  Of  the  com- 
pounds of  this  class  investigated  ( resorcinphthalein,  resorcin- 
pulphonphthalein,  orcinsulphonphthalein,  rhodamin  and  re- 
sorcinsaccharein),  all,  in  solution,  are  greenish  and  extremely 
fluorescent,  and  without  exception  they  are  excreted  by  the 
kidney  with  a  rapidity  as  great,  if  not  greater,  than  that  of 
phenolsulplionphthalein ;  the  average  rate  of  excretion  for  the 
group  being  70  per  cent  in  one  hour.  Since  these  compounds 
are  all  quite  different  chemically,  but  have  one  characteristic 
in  common  (the  oxygen  linking  the  two  phenol  groups),  and 
since  they  all  show  great  "  renal  affinity,"  it  is  reasonable  to 
assume  that  we  have  here  a  definite  relationship  between 
chemical  structure  and  physiological  action.  As  germicidal 
agents,  all  the  xanthones  are  inert  excepting  rhodamin,  which 
comes  verj-  close  to  filling  all  the  requirements.  Ehodamin, 
which  differs  from  resorcinphthalein  (fluorescein)  only  in 
that  the  two  hydroxyl  groups  are  replaced  by  amino  groups,  is 
chemically  stable  and  non-toxic,  is  very  rapidly  excreted,  and 
kills  the  colon  bacillus  in  one  hour  in  a  dilution  of  1 :  2000.  in 
water  (10  times  the  strength  of  phenol)  ;  but  when  the  com- 
pound is  diluted  in  urine  this  property  is  entirely  lost.  An 
investigation  of  the  nature  of  this  interfering  action  in  urine 
has  not  been  completed. 

Summary. — The  property  possessed  by  phcnolsulphmiph- 
thalein,  by  virtue  of  which  it  is  rapidly  eliminated  l)y  tlir 
kidney,  is  by  no  means  limited  to  this  compound.  Several 
other  more  or  less  closely  related  compounds  show  the  same 
striking  "  renal  affinity,"  and  might  also  be  of  value  in  testing 
renal  function  were  it  not  for  the  fact  that  phenolsuliilmnpli- 
thalein  itself  is  so  nearly  ideal  for  the  purpose. 


Compounds  of  the  xanthone  class,  that  is,  phthaleins 
(though  not  necessarily  sulphonphthaleins)  in  wliich  there  is 
an  oxygen  atom  linking  the  two  phenol  groups,  show  a  similar 
remarkable  "  renal  aiBnity." 

The  bromination  of  these  compounds,  both  sulphonphtha- 
leins and  xanthones,  interferes  with  their  excretion. 

In  view  of  the  hitherto  overlooked  fact  that  numerous 
actively  germicidal  compounds  lose  their  strength  (owing  to 
an  as  yet  unexplained  cause)  when  simply  diluted  with  urine 
in  a  test-tube,  the  value  of  every  drug  used  for  tlie  purpose  of 
urinary  antisepsis  ought  to  be  questioned  until  its  antiseptic 
strength  in  urine  has  been  experimentally  demonstrated. 

Since  it  has  been  possible  to  demonstrate  a  certain  relation- 
ship between  chemical  structure  and  renal  excretion,  and  to 
predict,  with  a  reasonable  degree  of  accuracy,  which  drugs 
will  and  which  will  not  be  rapidly  excreted ;  since  the  synthesis 
of  germicidal  compounds,  very  closely  related  to  the  types 
excreted,  has  been  accomplished;  and  since  one  of  these 
germicidal  compounds  (rhodamin)  was  excreted  and  would 
have  been  successful  but  for  the  interfering  action  of  the  urine, 
the  problem  has  been  shown  to  be  worthy  of  further  investi- 
gation. It  is  hoped  that  these  experiments  may  call  attention 
to  the  inadequacy  of  the  urinary  antiseptics  in  general  use,  and 
stimulate  interest  in  the  possibilities  offered  by  s)Tithetic 
chemistrv. 


THE  EXCRETION  AND  THE  ANTISEPTIC  PROPERTIES  OF  THE 
SULPHONEPHTHALEISS 


Pheaolsulphotipht  halein 

Thvmolsulphonphtliali'in 

Salicylsulphonphthalpin 

ilydrochiiiOTisiilphonpiithalein 

Crc-solsulphonplitlialein 

Tetra-aminophtiiolsulphonphthale 
.\lphanaphtholsiilplionphthalein. . 

Orciiisu  Iphoii  plit  hall-ill 

Pyrocatt'Chi'isu  I  plioiiplit  halein 

Tetraiiilrophi^nsiilphonphthaicin.. 


Guaiacolsulphoiiphthalfin  .. 
Kesorcinsulphon'pht  halein  . . 
Pyrogullolsulphonpht  halein-. 
Phenol 


Antiseptic  strength 
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LES   NEPHRITES   DE   GUERRE 

By  P.  A>ri:i"ii.r.K 

(Revue  de  patliologie  de  guerre.  No.  5.    Vigot,  Editeur.    The  full 

Article  to  appear  in  Journal  ot  Urology,  translated  from 

the  French  by  H.  0.  Mosenthal) 

Etiology. — It  is  certain  that  nephritis  is  much  more  com- 
mon under  present  conditions  at  the  fighting  front,  than  dur- 
ing times  of  peace.  The  disease  occurs  among  soldiers  after 
they  have  engaged  in  military  operations  for  about  six  months. 
It  is  more  common  among  the  English  troops  than  among  the 
French.  The  higher  protein  consumption  of  the  former  may 
have  a  bearing  in  this  connection.  The  Hindoo  contingent  and 
the  officers  of  the  other  forces  are  not  subject  to  the  disease. 
It  is  found  almost  entirely  among  the  men  who  live  in  the 
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trenches  and  those  who  are  engaged  in  constructing  them.  It 
appears  to  he  certain  that  exposure  to  cold  is  not  the  exciting 
cause,  since  nephritis  is  as  prevalent  in  tlie  warmer  seasons 
-as  it  is  during  the  colder  months.  It  is  tempting  to  assume 
that  the  disease  is  the  result  of  a  bacterial  infection,  though 
nt  the  present  time  proof  of  this  contention  is  lacking.  War 
nephritis  is  not  a  complication  of  any  of  the  usual  infectious 
diseases — diphtheria,  scarlet  fever,  syphilis  and  others,  but  is 
n  disease  entity. 

Pathology. — The  kidneys  may  look  normal  on  gross  as 
well  as  on  microscopical  examination.  Usually  the  kidneys 
are  larger  than  normal  and  have  a  milky  white  or  mottled 
appearance.  In  the  interstitial  tissue  there  are  evidences  of 
congestion,  edema  and  exudation.  The  last  is  made  up,  largely 
■of  polymorphonuclear  cells,  and  may  be  said  to  be  character- 
istic of  war  nephritis,  since  it  has  previously  been  found  only 
on  rare  occasions.  These  inflammatory  foci,  if  large  enough, 
assume  the  appearance  of  the  conventional  miliary  tubercle  to 
tlie  naked  eye,  and  may  lie  mistaken  for  it.  They  may  invade 
the  tubules  and  fill  them  :  otherwise  they  are  intact.  The 
glomeruli  are  usually  not  involved,  although  in  some  of  the 
later  stages  of  the  disease  Andrewes  has  reported  a  prolifera- 
tion of  the  epithelium  of  Bowman's  capsule,  followed  by  a 
gradual  obliteration  of  the  glomerular  tuft.  In  the  liver  and 
heart  the  same  characteristic  inflammatory  nodules,  which 
have  been  described  in  the  kidneys,  are  found.  Broncho- 
pneumonia is  nearly  always  present.  Particular  stress  is  laid 
•on  the  fact  that  there  are  lesions  in  organs  other  than  the 
kidneys,  especially  the  heart  and  the  liver,  and  that  there  are 
characteristic  inflammatory  foci  made  up,  largely  of  poly- 
nuclear  cells. 

Clinical  Types. — Acute  Neiihriiis  wifli  Edema. — This  is 
the  predominant  type,  constituting  90  per  cent  of  the  author's 
cases.  At  the  onset  there  is  a  short  febrile  period,  usually 
accompanied  by  general  malaise;  there  may  be  dyspnea  on 
exertion,  even  paroxysmal  dyspnea;  hematuria  and  albumi- 
nuria are  often  noted;  edema,  especially  of  the  face,  is  gen- 
erally the  first  symptom.  All  of  these  eases,  for  a  short  period 
at  least,  give  evidence  of  an  increased  blood  urea.  The  urinary 
signs  and  the  characteristics  of  the  edema  are  much  like  those 
jwe  have  been  accustomed  to  deal  with  in  acute  nephritis  with 
'edema.  In  the  urine  there  are  polymorphonuclear  cells  which 
may  have  some  relation  to  the  characteristic  inflammation 
described  under  pathology.  The  cases  vary  in  intensity  from 
those  which  are  very  mild,  ami  in  which  the  patients  have  only 
transient  edema  so  that  the  disease  may  go  unrecognizi.'d,  to 
those  which  are  very  severe  and  are  characterized  by  a  per- 
sistence of  the  signs  of  nephritis,  notably,  albuminuria,  re- 
current edema,  arterial  hyiK-rtension.  and  impaired  ability  t.i 
excrete  urea. 

Acule  Azofemic  Sephrilis. — This  may  escape  observation, 
inasnuicli  as  there  may  be  no  albuminuria  and  the  blood  urea 
is  frequently  not  determined.  No  attention  is  paid  to  this 
type  in  any  but  the  French  literature.  There  is  usually  a 
marked  fever,  an  albuminuria,  which  may  or  may  not  be 
accompanied  by  a  hematuria,  and — the  constant  and  char- 


acteristic feature — a  high  blood-urea.  When  the  nephritic 
symptoms  are  not  in  evidence,  as  is  usually  the  case,  the  author ' 
speaks  of  the  condition  as  a  masked  acute  azotemic  nephritit. 
^  These  patients  are  often  thought  to  have  "  fever,"  "  gastric 
fever,"  bronchitis,  bronchopneumonia,  etc.  Headache,  epilep- 
tiform seizures,  delirium  and  asthma  may  divert  attention  to 
the  nervous  system,  when  in  reality  it  is  the  nephritis  with 
the  resulting  increase  in  the  blood-urea  which  is  responsible 
for  these  signs.  At  times  Jaundice  is  present.  In  this  acute 
azotemic  nephritis  ivith  jaundice  renal  lesions  are  found  at 
autopsy,  the  blood-urea  is  high  and  the  spirochseta  ictero- 
hemorrhagiffi  is  supposed  to  be  the  cause. 

Treatment. — In  the  early  stages  no  solid  food  is  given  and 
fluids  are  forced.  While  there  is  an  azotemia  the  diet  should 
consist  exclusively  of  milk.  When  the  azotemia  disappears,  no 
restrictions  in  the  diet,  except  as  regards  salt,  are  necessary, 
lu  conjunction  with  the  salt  restriction,  theobromine  (up  to 
5  gm.  a  day,  though  more  than  3  gm.  is  often  poorly  tolerated) 
may  be  used.  After  apparent  recovery,  the  ability  to  excrete 
urea  sjiould  be  measured  by  Ambard's  Coefficient,  and  the 
l^rotein  of  the  diet  regulated  accordingly. 

Progno,sis. — The  immediate  prognosis  in  acute  azotemic 
nephritis  is  not  so  good  as  in  the  edematous  type.  The  per- 
sistence or  increase  of  a  blood-urea  is  of  more  significance  in 
this  regard  than  the  actual  height  of  the  azotemia  at  the  onset 
of  the  disease.  However,  when  recovery  does  take  place,  it  is 
more  rapid  than  in  the  edematous  type  and  it  is  usually  com- 
p,lete.  The  acute  nephritis  with  edema  usually  has  a  com- 
paratively prolonged  course,  but  the  mortality  is  negligible. 
A  cure  within  two  or  three  weeks  is  the  exception.  Concerning 
the  ultimate  prognosis  of  these  cases,  there  is  no  information 
at  hand  at  present.  It  is  known  that  some  of  the  patients  for 
an  indefinite  period  may  exhiljit  a  tendency  to  edema,  a 
diminished  ability  to  excrete  urea  (according  to  Ambard's 
Coefficient)  and  occasionally  arterial  hypertension. 

ON  A  CASE  OF  CHILDHOOD  CONFLICTS  WITH   PROMINENT 

REFERENCE  TO  THE    URINARY   SYSTEM:    WITH   SOME 

GENERAL  CONSIDERATIONS  ON  URINARY  SYMPTOMS 

IN   THE   PSYCHONEUROSES  AND    PSYCHOSES 

By  C.  Macfie  CAJrrBELL,  M.  D. 
(Abstract  from  the  Psychoanalytic  Review,  1918) 
The  report  of  a  case  of  a  seven-year-old  girl  who  was  studied 
at  the  dispensary  of  the  Phipps  Psychiatric  Clinic  for  four 
years.  The  girl  showed  difficult  behavior  at  home  and  at 
school,  and  made  a  superficial  impression  of  being  mentally 
defective;  whereas,  in  reality,  she  was  quite  intelligent  and 
very  alert.  She  asked  questions  to  an  obsessive  degree;  this 
seemed  to  indicate  an  intense  curiosity  as  to  some  special  topic 
which  did  not  dare  to  seek  direct  satisfaction.  An  unusual 
interest  in  water  seemed  to  express  the  child's  interest  in  her 
own  urinary  apparatus;  her  marked  absorption  in  this  topic 
was  accompanied  by  certain  peculiarities  in  relation  to  urina- 
tion. The  child  was  brought  up  in  a  very  repressive  home 
atmosphere,  and  had  indulged  iu  erotic  games  and  rumina- 
tions ;  these  erotic  interests  and  activities  were  referred  to  quite 
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openly  by  the  child  at  the  end  of  the  four  years,  and  the  role  of 
these  conflicts  in  causing  the  child's  abnormal  conduct  was 
made  clear. 

The  case  illustrates  in  an  unusually  convincing  way  certain 
mechanisms  which  frequently  are  not  realized,  or  at  least  are 
not  so  frankly  admitted,  by  the  child ;  there  was  no  necessity 
in  this  case  for  any  such  subtle  interpretation  as  that  which 
detracts  from  the  value  of  some  well-known  cases  in  the 
literature  (cases  of  Freud,  Jung). 


The  influence  on  the  urinary  mechanism  of  sexual  factors 
is  important  not  only  in  such  disorders  of  the  child  as  enuresis, 
but  also  in  the  psychoneuroses  of  the  adult ;  this  influence  is  at 
the  basis  of  many  otherwise  obscure  cases  of  dysuria  and 
retention. 

The  situation  is  illustrated  by  brief  references  to  a  few 
cases  in  w-hich  the  patient  was  treated  for  supposed  tuber- 
culosis of  the  spine,  cystitis,  etc.,  while  the  real  trouble  lay  in 
the  underlying  difficulty  of  assimilatiou  of  the  instinctive  life. 


NOTES  ON  NEW  BOOKS. 


Ourselves — A  Personal  and  Family  History  Register  for  Pre- 
serving Records  of  a.  Private  and  Personal  Nature,  for  One 
Married  Couple  and  Their  Children.  By  John  Madison  Tay- 
lor, A.  B.,  M.  D.  (Philadelphia:  F.  A.  Davis  Company.  1917.) 
Years  ago  Francis  Galton  prepared  an  outline  for  family  his- 
tories suitable  for  studies  of  heredity.  It  has  long  been  out  ot 
print,  and  Dr.  Taylor  now  provides  a  family  book  with  directions 
for  examination  and  blanks  which  no  doubt  will  serve  the  purpose 
of  recording  a  great  deal  of  valuable  Information  which  cannot  be 
trusted  to  memory.  The  book  contains  registers  for  the  ancestors 
of  father  and  ancestors  of  mother  (to  the  7th  generation)  and 
accompanying  diagrams;  pages  for  the  personal  histories  of  health 
of  Individuals  over  one  year  of  age  and  blanks  for  phenomena  of 
an  attack  of  illness.  Injury,  or  operation;  blanks  for  baby  records — 
brief  memoranda  of  circumstances  of  birth,  growth,  development, 
etc.,  physical  and  mental,  up  to  one  year;  tables  of  standard 
weights  and  heights  and  circumference  of  head  and  chest:  charts 
for  recording  weight  and  height;  blanks  for  observations  and 
findings  of  specialists  In  eye,  ear,  throat,  and  nose;  blanks  tor 
clinical  laboratory  findings,  urine,  feces,  blood,  etc.;  anatomical 
diagrams,  to  record  site,  size  and  character  of  lesions,  deformities, 
etc.;  diagrams  for  findings  of  dental  surgeons — ^development,  con- 
dition, repairs  made.  etc..  ot  teeth;  pages  for  special  happenings — 
noteworthy  incidents,  education,  tastes,  distinctions,  etc.,  all  facts 
bearing  on  the  evolution  of  personality  and  character;  pages  for 
photographs,  at  different  ages,  with  dates;  pages  for  handwriting, 
at  different  ages,  with  dates.  In  the  appendix  there  are  11  chapters 
treating  of  the  development  of  body,  mind,  character,  and  per- 
sonality: The  child  as  a  problem  for  parents  and  others.  The 
building  ot  a  citizen.  How  far  can  improved  conditions  of  life 
overcome  inherited  tendencies?  Personal  hygiene.  Hints  and 
warnings  in  the  bringing  up  of  children,  etc.  A.  JI. 


The  Elements  of  the  Science  of  Nutrition.  By  Ghaiiam  Lcsk, 
Pit.  D.,  So.  D.,  F.  R.  S.  (Edin.).  Third  Edition,  Reset.  Cloth 
$4.50.  {Philadelphia  and  London:  W.  B.  Saunders  Company, 
lail.) 

The  third  edition  of  this  well-known  l)ook  needs  no  introduction 
to  the  workers  interested  In  nutrition,  whether  they  be  physiolo- 
gists, chemists  or  physicians.  Ever  since  the  appearance  of  the 
first  edition  of  this  work  in  1916,  it  has  justly  been  looked  upon 
as  the  authority  in  Its  field.  It  has  served  to  link  together  the  pure 
science  of  the  psychological  and  patholo.gical  chemist  and  the 
science  of  the  pathologist  with  that  of  the  clinician.  This  has  been 
an  enormous  task  and  one  which  has  never  been  so  successfully 
performed.  Professor  Lusk  has,  in  the  previous  editions,  ex- 
hibited rare  judgment  and  critical  skill  in  culling  the  most  useful 
and  trustworthy  tlieories  and  experimental  results  from  the  ever- 
accumulating  mass  of  literature.  The  present  edition  is  consider- 
ably larger  than  its  predecessor,  and  its  value  has  developed  in 
direct  proportion   to  its  size.     The  presentation   is  in  the  same 


clear,  simple  and  forcefvfl  style  as  previously.  Professor  Lusk  has 
accomplished  much  for  medical  science  by  his  own  efforts  in 
research  and  by  his  generous  encouragement  and  supervision  of 
the  men  associated  with  him.  The  book  under  consideration  may 
be  looked  on  as  an  epitome  of  the  author's  unbiased  Impressions, 
and  Is  to  be  valued  correspondingly.  The  only  regret  which  the 
reader  experiences  in  reviewing  this  volume  is  to  note  that  "  the 
writer  desires  to  state  that  he  has  no  Intention  of  again  revising 
this  book."  It  is  to  be  hoped  that  in  the  combined  interests  of 
physiology,  chemistry  and  clinical  medicine,  Professor  Lusk  may 
reconsider  his  decision. 

.4.   Dietary   Computer.     By   A:my   Elizabeth   Pope.      Cloth   $1.25. 
(New  York  and  London:   (J.  P.  Putnam's  Sons.  The  Knicker- 
bocker Press,  1!)17.) 
This  book  presents  a  series  of  tables  of  the  composition  and 
caloric  value  of  foods,  of  carbohydrate  equivalents  and  of  recipes 
in   a  very   acceptable   form.     The   tabulations,   as   stated   in   the 
preface,  are  practical  and  easy  to  use. 

Life  of  Dr.  Lyman  Spalding.  By  Dr.  James  Aijukd  Si-ai.ding. 
(Boston:  W.  M.  Leonard,  1916.)  ■ 
This  book  possesses  much  interest  to  all  who  are  fond  ot  medical 
biographies.  It  portrays  very  fully  the  life  history  of  Dr.  Lyman 
Spalding,  a  contemporary  of  Nathan  Smith,  Benjamin  Waterhouse, 
George  C.  Shattuck,  Caspar  Wistar,  Philip  Syng  Physic,  John  C. 
Warren,  and  other  well-known  medical  men.  Spalding  obtained 
his  medical  education  in  the  office  of  a  preceptor,  and  had  two  brief 
courses  of  lectures  at  Harvard,  where  he  received  his  degree.  He 
practised  medicine  in  a  country  town  in  New  Hampshire  at  first, 
and  taught  chemistry  for  several  weeks  each  year  in  the  newly 
established  medical  school  at  Dartmouth  College.  He  subsequently 
removed  to  Portsmouth,  where  he  became  Interested  in  the  exten- 
sion of  vaccination  as  a  remedy  for  smallpox,  and  was  a  physician 
for  a  number  of  years.  He  was  also  a  deft  and  able  surgeon,  and 
even  operated  for  cataract.  He  prepared  for  many  years  "  Bills 
of  Mortality,"  giving  the  causes  of  death  in  the  region  of  Ports- 
mouth, and  held  the  post  of  contract  army  surgeon  to  the  troops  in 
the  vicinity. 

■  He  became  later  a  lecturer  in  the  newly  established  Fairfield 
Medical  School  in  Eastern  New  York,  and  subsequently  president 
of  the  same  for  several  years.  He  taught  anatomy,  surgery  and 
general  medicine,  and  seems  to  have  been  an  active-minded 
teacher  with  a  genius  for  teaching.  He  spent  a  winter  in  Phila- 
delphia, and  there  showed  himself  a  deft  anatomist.  He  made 
many  anatomical  preparations  which  were  highly  thought  of.  He 
removed  subsequently  to  New  York  City,  and  while  there  origi- 
nated and  carried  to  successful  completion  a  scheme  for  the 
preparation  and  publication  of  a  National  Pharmacopoeia,  and 
through  his  energy  and  persistence  was  able  to  devise  a  method  of 
publication  which  has  existed  for  the  past  century.  He  died  in 
1S21  as  the  result  of  an  accident. 
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The  book  has  been  prepared  by  Dr.  James  Alfred  Spalding,  his 
grandson,  and  is  interesting  throughout.  A  few  letters  written  by 
Dr.  Spalding  and  many  letters  written  to  him  indicate  the  scope  of 
his  researches,  and  the  interest  felt  in  his  work  by  eminent  men 
in  America  and  Europe.  The  preparation  of  the  biography  has 
involved  great  labor  on  the  part  of  the  author.  The  story,  as  he 
tells  it,  is  of  great  Interest  and  importance  to  all  physicians  and 
medical  students.  H. 

RecoUections  of  a  New  York  Surgeon.  By  Arpad  G.  Gkhs- 
TER,  M.  D.  (A' CM)  York:  Paul  B.  Hoeier,  1911.) 
This  handsomely-printed  volume  of  nearly  350  pages  gives  an 
interesting  autobiographical  sketch  of  a  well-known  New  York 
surgeon,  born  in  Hungary  in  1848.  educated  in  Vienna,  and  trans- 
ferred to  New  York  in  1874,  where  he  has  since  lived.  The  author 
relates  his  early  experience  in  Brooklyn,  his  larger  activities  after 
he  removed  to  New  York  City,  his  struggles  and  his  successes. 
He  held  important  positions  in  connection  with  various  hospitals, 
notably  the  German,  Mt.  Sinai  and  Polyclinic  Hospitals  of  New 
York,  and  has  done  excellent  work  as  a  teacher  of  surgery.  His 
reminiscences  of  his  early  life  in  Hungary,  of  his  student  days  in 
Vienna,  and  of  his  early  experiences  as  a  physician  in  general 


practice  in  America  are  interestingly  told.  He  lets  us  also  into  the 
inner  recesses  of  his  occupations,  amusements  and  recreations  of 
his  later  years,  and  gives  a  charming  view  of  his  manner  of  grow- 
ing old  gracefully.  He  has  been  interested  in  sketching,  literature, 
music  and  etching,  out-of-door  sports,  travel  and  camping.  The 
volume  is  a  distinct  contribution  to  intimate  medical  biography, 
and  is  full  of  interest  and  instruction  to  all  physicians. 

H.  M.  H. 

The  Resinratory  Exchange  of  Animals  and  Man.  By  August 
Krogh,  Ph.  D.  Boards  $1,80.  (London:  Longmans,  Green  £ 
Co..  lUlG.) 

Dr.  Krogh  has  given  in  this  book  an  excellent  outline  of  the 
subject  of  respiratory  exchange,  stating  the  fundamental  problems 
and  reviewing  the  work  done.  The  criticism  of  the  literature, 
methods,  results  and  conclusions  are  very  pertinent  and  clearly 
written  by  a  master  of  the  subject.  It  is  to  be  regretted  that  the 
book  could  not  have  been  made  larger,  so  that  the  various  subjects 
could  have  been  treated  more  at  length,  for  in  places  there  is  little 
more  than  an  encyclopedic  recital  of  author  and  facts.  The  book 
is  to  be  recommended  to  anyone  who  is  working  on  or  interested 
in  gaseous  exchange.  H.  L.  H. 
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CERTAIN   CLINICAL  ASPECTS   OF    PEPTIC   ULCER  WITH    SPECIAL 

REFERENCE  TO  ROENTGEN-RAY  DIAGNOSIS  AS  OBSERVED 

IN  A  STUDY  OF  743  CASES' 

By  F.  H.  Baetjer,  M.  D..  and  Julius  FraEDEXWAUD,  ^I.  1)., 
Baltimore,  Md. 


In  a  paper  presented  at  the  meeting  of  the  Asisociation  of 
American  Physicians  in  1912,  one  of  us  presented  a  paper  on  a 
clinical  study  of  1000  cases  of  ulcer  of  the  stomach  and  duo- 
denum, and  again  in  1913  we  presented  our  studies  on  the 
value  of  the  X-ray  in  the  diagnosis  of  this  affection.  Since  then 
a  further  series  of  743  cases  has  been  studied  by  us ;  not  only 
have  these  cases  been  followed  clinically,  but  a  careful  X-ray 

Table  1. — Illustrating  the   Incidence  of  Important  Signs  and 
Symptoms  in  743  Cases  of  Peptic  Ulcer. 

I'nrloubted 

cases  of  ulcer  Somewhat 

(Jases  proven     not  confirmed  doubtful 

by   operation     by  oi)eratiou  cases 


185 
Definite    history    of   ulcera- 
tion   163 

Pain    169 

Tenderness  160 

Vomiting 116 

Hematemesis   32 

Melena  89 

Occult  blood  103 

Normal  acidity 54 

Hyperchlorhydria     68 

Hypochlorhydria 42 

Positive  Xray  findings  .  . .  .147 


301 

297 

293 

208 

67 

155 

205 

120 

95 

62 

272 


158 

221 

188 

166 

89 

101 

108 

41 

77 

31 

210 


Total 

743 

622 
681 
641 
480 
188 
345 
421 
215 
240 
135 
629 


'  Presented  at  the  meeting  of  the  Association  of  American  Phv 
sicians,  Atlantic  City,  May  8,  1918. 


study  was  made  in  every  instance.  The  method  followed  was 
identical  with  that  published  in  our  former  paper.  The  cases 
were  first  gone  into  clinically,  and  then  without  any  note  being 
given  as  to  the  nature  of  the  disorder  were  sent  for  X-ray 
examination.  The  two  reports  were  then  placed  side  by  side  in 
order  to  determine  how  closely  the  clinical  and  X-ray  diagno.«es 
corresponded. 

The  743  cases  may  be  divided  into  three  groups. 

Group  I. — Cases  in  which  there  was  an  operation,  and  in 
which  the  diagnosis  was  definitely  proven.  There  were  18.5  of 
these  cases. 

Group  II. — Cases  which  presented  such  typical  clinical 
symptoms  as  well  as  positive  X-ray  signs  of  peptic  ulcer  that 
the  correctness  of  the  diagnosis  was  positive.  These  cases  num- 
bered 323. 

Group  III. — Somewhat  doubtful  cases  which  presented  many 
of  the  signs  and  symptoms  of  ulcer,  but  lacked  some  important 
signs.  In  the  larger  number  of  these  cases  the  X-ray  findings 
were  quite  definite.    There  were  235  of  these  cases. 

Group  I. — This  group  represents  the  most  important  in  this 
series  of  ulcer  cases,  inasmuch  as  the  diagnosis  was  definitely 
confirmed  in  all  instances  by  operation.  It  is  of  interest  to  note 
the  incidence  of  the  clinical  signs  in  these  cases. 

Of  the  185  patients  133  were  males  and  53  females.  Table  II 
shows  the  number  of  cases  observed  in  males  and  females 
according  to  ase. 
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Table  II 

Years                                           Males  Females  Total 

10  to  20 26  4  30 

20  to  30 44  11  55 

30  to  40 36  32  68 

40  to  50 21  3  24 

50  to  60 5  3  S 

Of  the  185  cases  a  direct  history  of  ulcer  was  present  in  163 
(88  per  cent)  ;  pain  in  169  (90  per  cent)  ;  a  tender  epigastric 
area  in  160  (86  per  cent)  ;  vomiting  in  116  (63  per  cent)  ; 
hematemesis  in  32  (17  per  cent) ;  melena  in  89  (48  per  cent). 
The  stools  were  examined  for  occult  blood  in  128  instances, 
the  findings  being  positive  in  108  (84  per  cent). 

Of  the  185  cases  the  gastric  secretion  was  examined  in  Kil. 

Normal  acidity  was  observed  in 54  cases  or  in  32  per  cent. 

Hyperchlorhydria  was  observed  in 68  cases  or  in  41  per  cent. 

Hypochlorhydria  and  anacidity  in.  . .  .42  cases  or  in  26  per  cent. 

The  percentage  of  cases  of  hyperchlorhydria  in  the  series 
greatly  exceeds  that  in  our  former  series,  which  is  due  to  the 
fact  that  many  of  these  cases  were  examined  by  means  of  tlic 
Eehfuss  fractional  method  and  thus  in  many  which  apparently 
had  presented  a  normal  acidity  or  subaeidity  there  was  in  fact 
hyperacidity. 

The  X-ray  findings  in  tliis  series  of  cases  are  very  interest- 
ing, inasmuch  as  the  results  were  definitely  checked  up  by 
operation. 

In  the  185  cases  of  ulcer,  the  diagnosis  as  made  by  the 
X-ray  was  verified  in  147  ( 79.4  per  cen't) .  Of  these  147  cases, 
in  68  the  ulcers  were  duodenal  (46.2  per  cent),  in  53  gastric 
(36  per  cent),  in  17  pyloro-duodenal  (11.5  per  cent) ;  in  the 
remaining  8  (5.2  per  cent)  the  location  of  the  ulcer  was  unde- 
termined. In  these  8  cases  no  constant  filling  defect  was 
obtained,  but  the  functional  activity  of  the  stomach  was  so 
characteristic  that  there  was  no  doubt  as  to  the  nature  of  the 
lesion.  Attention  will  later  on  be  drawn  to  the  importance  of 
this  finding,  even  when  no  persistent  filling  defect  is  revealed. 

There  remain  38  cases  (20  per  cent)  in  this  series  in  which 
the  X-ray  findings  were  either  not  characteristic  or  pointed  to 
other  conditions. 

Of  these  there  was  nothing  abnonnal  revealed  in  T  instances ; 
in  21  the  diagnosis  of  gall-bladder  adhesions  was  made:  in  a] 
of  chronic  appendicitis  and  adhesions  in  the  cecal  region,  and 
in  5  the  whole  picture  suggested  an  enteroptosis.  In  the  21 
cases  suggesting  gall-bladder  adhesions  there  were  filling 
defects  in  8,  but  these  gave  the  impression  of  being  produced 
by  adhesions  and  not  by  ulcer;  in  5  instances  the  diagnosis 
seemed  uncertain,  but  evidences  pointed  rather  to  the"  gall- 
bladder, and  in  the  remaining  8  instances  the  findings  were 
definitely  those  of  a  gall-bladder  affection. 

Group  77.— In  this  group  are  included  those  cases  which 
presented  such  typical  clinical  signs  as  well  as  positive  X-ray 
findings  of  ulcer  that  the  diagnosis  could  hardly  be  questioneci. 
There  were  323  cases  in  this  group.  Table  III  "shows  the  num- 
ber of  these  cases  observed  in  males  and  females,  accordiu.' 
to  age.  ° 


males 

Total 

22 

36 

57 

78 

79 

107 

10 

49 

8 

40 

0 

13 

Table  III 

Years  Males 

10  to  20 14 

20  to  30 21 

30  to  40 28 

40  to  50   39 

50  to  60 32 

60  to  70 13 


147  176  323 

In  this  group  of  323  cases  there  were  301  presenting  definite 
ulcer  histories  (93  per  cent) ;  pain  was  present  in  297  cases 
(91  per  cent) ;  a  tender  epigastric  area  in  293  (90  per  cent) ; 
vomiting  in  208  (61  per  cent) ;  hematemesis  in  67  (20  per 
cent)  ;  melena  in  155  (48  per  cent) .  The  stools  were  examined 
in  255  instances  for  occult  blood,  which  was  found  present  in 
205  (81  percent). 

Of  the  323  cases  the  gastric  secretion  was  examined  in  277 
instances. 

Normal  acidity  was  observed  in 120  cases  or  43  per  cent. 

Hyperchlorhydria  was  observed  in 95  cases  or  33  per  cent. 

Hypochlorhydria  and  anacidity  in 62  cases  or  24  per  cent. 

X-ray  findings  in  this  group  were  even  more  definite  than 
in  Group  I.  Of  the  323  cases,  positive  X-ray  findings  were 
obtained  in  272  (84  per  cent) . 

Of  these  272  cases  117  were  duodenal  ulcers  (43  per 
cent)  ;  109  gastric  ulcers  (40  per  cent) ;  38  pyloro-duodenal 
ulcers  (14  per  cent)  and  in  8  (3  per  cent)  the  location  re- 
mained undetermined.  A  filling  defect  was  absent  in  the 
8  undetermined  cases;  but  here  too  the  functional  activity  of 
the  stomach  was  so  definite  that  a  positive  diagnosis  of  ulcer 
was  made  with  almost  absolute  certainty. 

There  were  51  cases  (15.6  per  cent)  in  this  group  in  which 
the  X-ray  findings  were  either  uncertain  or  pointed  to  some 
other  pathological  conditions. 

Of  these  cases  no  abnormality  was  discovered  in  12 
instances;  in  29  the  diagnosis  of  gall-bladder  adhesions  or  of 
a  chronic  appendicitis  was  made.  In  the  29  cases  a  filling 
defect  was  observed  in  il,  which  was  regarded  as  due  to 
adhesions  and  not  to  ulceration ;  notwithstanding  these  X-ray 
findings  the  clinical  signs  were  so  definite  that  the  diagnosis  of 
ulcer  appeared  justifiable. 

Group  III. — AVe  have  put  in  this  group  those  cases  that  pre- 
sented many  of  the  manifestations  of  ulceration,  but  in  which 
there  still  appeared  some  element  of  doubt  as  to  diagnosis. 
In  some  of  these  cases  there  were  few  clinical  signs  except 
hemorrhage,  while  the  X-ray  pointed  to  ulcer:  in  other  cases 
the  clinical  signs  indicated  ulceration,  while  the  X-ray  either 
revealed  no  lesion  in  the  stomach  whatever  or  else  pointed  to 
some  affection  in  a  more  distant  portion  of  the  abdominal 
cavity.  In  no  inconsiderable  number  of  cases  the  history  of 
ulceration  was  so  definite  that  the  diagnosis  ajipeared  unmis- 
takable :  yet  the  gastric  secretion  presented  an  absence  of  free 
hydrochloric  acid,  there  was  no  history  of  hemorrhage,  nor  was 
occult  blood  found  in  the  stools  at  repeated  examinations. 

The  diagnosis  was  definitely  cleared  up  in  many  of  these 
instances  by  positive  X-ray  findings. 
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Table  IV  presents  the  cases  of  ulceration  observed  in  this 
group,  in  males  and  females,  arranged  according  to  age.    Of 
the  235  patients  121  were  males  and  114  females. 
Table  IV 

Years  Males  Keiiiales  Total 

10  to  20 4  6  10     ■ 

20  to  30 15  8  23 

30  to  40 29  49  78 

40  to  50 37  28  65 

50  to  60 32  15  47 

60  to  70  4  8  12 

In  this  group  of  235  cases  there  were  158  presenting  a  defi- 
nite ulcer  history  (67  per  cent)  ;  pain  was  present  in  221  cases 
(94  per  cent)  ;  a  tender  epigastric  area  in  188  (80  per  cent)  ; 
vomiting  in  156  cases  (66  per  cent) ;  hematemesis  in  89  (37 
per  cent)  ;  melena  in  96  (40  per  cent).  The  stools  were  ex- 
amined in  133  instances  for  occult  blood,  which  was  found 
present  in  108  (81  per  cent). 

Of  the  235  cases  the  gastric  secretion  was  examined  in  149. 

Normal  acidity  was  observed  in 41  cases  or  27  per  cent. 

Hyperchlorhydria  was  observed  iu  77  cases  or  51  per  cent. 

Hypochlorliydria  or  anacidity  in 31  cases  or  22  per  cent. 

In  this  group  of  235  cases  the  X-ray  findings  were  so  out- 
spoken in  210  instances  (89.7  per  cent)  that,  notwithstanding 
the  absence  of  certain  of  the  clinical  signs,  the  diagnosis  of 
ulcer  seemed  justified.  Of  the  210  cases  in  80  (38  per  cent) 
there  were  duodenal  ulcers;  in  88  (43  per  cent)  gastric  ulcers ; 
in  25  (11  per  cent)  pyloro-duodenal  ulcers,  and  in  17  (8  per 
cent)  the  location  of  the  lesion  remained  undetermined.  In 
these  17  cases  a  filling  defect  was  not  observed,  yet  here  too  the 
functional  activity  of  the  stomach  was  so  characteristic  that 
there  remained  but  little  doubt  as  to  the  diagnosis.  There  re- 
main 25  cases  in  this  series  (12  per  cent)  in  which  the  X-ray 
findings  were  not  characteristic  of  ulcer  or  else  pointed  to 
other  conditions.  Of  these  nothing  abnormal  was  observed  in  8 
instances  in  the  plates:  in  9  gall-bladder  adhesions  were  shown, 
and  in  8  chronic  inflammatory  changes  in  the  right  lower 
quadrant  indicating  the  presence  of  a  chronip  appendicitis. 

The  X-ray  findings  in  uncomplicated  casts  of  gastric  and 
duodenal  ulcer  are,  as  a  rule,  very  definite  as  well  as  constant. 
The  signs  ordinarily  observed  are  not  unlike  those  described 
by  us  in  a  former  communication. 

It  is  only  within  the  last  years  that  we  are  beginning  to 
observe  results  upon  which  reliance  may  be  placed.  The  old 
theory  that  it  was  possible  to  diagnose  ulcer  from  the  adherence 
of  bismuth  to  the  raw  surfaces  has  now  been  practically  aban- 
doned, inasmuch  as  experience  has  taught  us  that  this  rarely 
liappcns  because  the  irritability  of  the  raw  surface  produces 
hyperniotility  with  violent  contractions,  which  render  it  almost 
impossible  for  the  bismuth  to  adhere  to  the  raw  surfaces.  At 
present  we  lay  stress  on  the  way  the  stomach  and  intes- 
tines function  as  well  as  upon  the  actual  demonstration  of  the 
ulcer.  Curiously  enough,  the  diagnosis  of  duodenal  ulcer  is 
nuuli  simpler  than  that  of  gastric  ulcer. 

We  ciui  practically  always  rule  out  the  presence  of  a  simple 
(huidciial  ulcer,  but  \vc  cannot  alwavs  rule  out  gastric  ulicr. 


The  main  distinction  lies  in  the  fact  that  in  an  irritating 
lesion  of  the  stomach,  such  as  ulcer,  the  consequent  hypernio- 
tility causes  a  tonic  contraction  of  the  pylorus  with  retention 
of  the  gastric  contents  over  a  shorter  or  longer  period,  as  well 
as  a  deformity,  according  to  the  situation  of  the  ulcer.  On 
the  other  hand,  in  lesions  of  the  duodenum,  we  have  indeed  a 
hypermotility  not  only  of  the  duodenum,  but  of  the  stomach 
itself;  but  in  this  case  we  do  not  have  the  spastic  condition 
of  the  pylorus,  consequently  the  hypermotility  produces  a 
rapid  emptying  of  the  stomach  contents.  For  example,  in 
our  experience,  in  simple  ulcer  of  the  duodenum  not  com- 
plicated by  adhesions,  we  find  that  the  stomach  will  in- 
variably extrude  the  greater  part  of  its  contents  in  from 
fifteen  or  twenty  minutes  to  an  hour.  There  are  in  addition 
certain  characteristic  features  connected  with  this  lesion;  we 
have  a  decided  hypermotility,  but  the  contractions  are  quite 
uniform,  and  there  is  no  tendency  toward  hour-glass  forma- 
tion of  the  stomach.  The  pylorus  is  patulous  and  the 
bismuth  flows  quite  freely  into  the  duodenum.  The  duode- 
num is  in  very  active  contraction,  and  in  many  cases  we  find 
that  there  is  a  deformity  in  some  portion  of  it,  and  this  defect 
persists  throughout  the  period  of  the  examination.  At  times 
we  may  observe  bismuth  running  along  either  side  with  the 
defect  between  the  two  bismuth  currents. 

In  gastric  ulcer  we  have  just  the  rever.se.  There  will  be 
primary  quick  expulsion  of  contents  and  then  the  spastic  con- 
dition of  the  pylorus  appears  with  hour-glass  formation,  and 
we  have  a  retention,  lasting  anywhere  from  four  to  six  hours, 
according  as  the  lesion  is  simple  or  is  complicated  by  adhesions. 
In  addition  a  filling  defect  is  usually  observed  which  remains 
constant  in  all  examinations. 

The  differentiation  between  gastric  and  duodenal  ulcer  from 
clinical  signs  alone  is  often  very  difficult,  and  not  a  few 
clinicians  hold  that  in  many  instances  it  is  impossible. 
The  X-ray  findings  in  the  two  conditions,  however,  differ 
so  markedly  that  in  them  we  possess  an  almost  positive  means 
of  differentiation. 

•  In  our  combined  series  of  cases  positive  X-ray  findings  were 
noted  in  84.4  per  cent  of  all  cases  examined.  Of  these  42  per 
cent  represented  duodenal  ulcers;  39  per  cent  gastric  ulcers; 
12  per  cent  pyloro-duodenal  ulcers ;  in  8  per  cent  the  location 
of  the  lesion  was  undetermined. 

While  the  functional  activity  of  the  stomach  from  a  roent- 
genological point  of  view  may  indicate  the  presence  of  an 
ulcer,  the  filling  defect  or  deformity  may  be  absent  and  may 
not  be  revealed  in  the  plates,  owing  to  the  fact  that  only  wdien 
the  lesion  is  situated  on  the  anterior  surface  of  the  stomach 
and  along  the  anterior  surface  of  the  lesser  and  greater  curva- 
tures can  this  condition  be  observed.  According  to  our  ob- 
servations the  functional  signs  are  often  as  important  as  the 
presence  of  the  defect  in  arriving  at  definite  conclusions.  This 
condition  is  especially  well  illustrated  in  the  healing  of  ulcers 
(attention  to  which  will  be  called  later  on)  in  which,  although 
the  defect  may  still  remain  in  the  form  of  a  cicatrix,  tlie 
functional  activity  of  the  stomach  may  have  become  entirely 
normal. 
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In  8  per  cent  of  our  cases  there  were  no  defects  observed, 
yet  the  functional  activity  of  the  stomacli  pointed  definitely 
to  ulcer. 

The  greatest  difficulties  arise  in  the  diagnosis  of  compli- 
cated cases;  that  is,  when  adhesions  are  present,  due  either 
to  the  healing  of  the  ulcer  or  to  inflammations  connected  with 
one  or  other  of  the  organs  in  the  abdominal  cavity.  These 
adhesions  so  frequently  mask  the  usual  findings,  that  it  is  often 
impossible  to  determine  whether  we  are  really  dealing  with  an 
ulcer  or  whether  a  lesion  of  some  other  organ  is  causing  the 
symptoms.  Such  adhesions  may  arise  from  the  ulcer  itself, 
from  the  gall-bladder  or  appendix,  or  there  may  be  no  ad- 
hesions at  all  in  the  region  of  the  stomach,  and  the  gastric 
findings  may  be  due  to  a  purely  reflex  condition  or  to  spasm. 

It  is  necessary  at  times,  in  a  certain  proportion  of  cases  in 
which  adhesions  of  the  stomach  are  present,  to  lay  especial 
stress  upon  the  clinical  history  of  the  case  before  a  final  decision 
can  be  made.  If  the  clinical  signs  coincide  with  a  definite 
history  of  ulcer,  we  must  conclude  that  the  adhesions  have 
taken  their  origin  from  the  ulcer;  if  of  cholelithiasis,  from  the 
gall-bladder;  and  so  on,  inasmuch  as  from  a  roentgenological 
point  of  view  the  appearances  are  frequently  identical. 

In  9  per  cent  of  the  cases  in  our  series  the  diagnosis  was 
rendered  doubtful  by  the  presence  of  adhesions. 

As  has  been  pointed  out,  unless  due  care  be  exercised,  one 
may  easily  be  misled  by  certain  reflex  or  spastic  conditions  of 
the  stomach.  It  is  not  uncommon  to  observe  a  stomach  pre- 
senting a  persistent  filling  defect  in  a  definite  area  and  con- 
tinuing over  a  period  of  an  hour  or  two — in  a  single  instance 
under  our  observation  it  persisted  for  48  hours.  In  doubtful 
cases,  spasm  of  the  stomach  can  easily  be  eliminated  by  the 
administration  of  full  doses  of  atropiu  for  one  or  two  days, 
until  the  patient  is  well  under  its  influence.  A  second  exami- 
nation, made  under  these  conditions,  will  immediately  show 
that  the  suspicious  area  has  completely  vanished,  and  that  the 
condition  previously  observed  was  due  to  s])asm. 

Additional  evidence  of  the  presence  of  an  ulcer  when  situated 
at  or  near  the  pylorus  is  the  presence  of  obstructive  signs  pro- 
duced by  the  cicatrix  while  the  ulcer  is  healing. 

Cliiiiciilly,  the  diagnosis  of  gastrectasia  due  to  stenos-i.f  of 
I  he  pijliinis  is  usually  not  difficult,  especially  when  the  cardinal 
symptoms  of  this  disease  are  present.  The  vomiting  of  tlie 
collective  type,  together  with  peristaltic  or  antiperistaltic 
waves,  suggest  the  diagnosis;  and  this  becomes  even  more  cer- 
tain when  remnants  of  food  are  obtained  from  the  fasting 
stomach  in  the  morning,  and  especially  when  the  gastric  con- 
tents are  of  the  three-layered  variety,  and  contain  numerous 
sarcina*;  or  when  the  rice  test  of  Hausmann  or  the  chlorophyle 
test  of  Boas  is  positive.  But  we  all  know  that  these  findings 
are  present  only  wlien  the  obstruction  is  marked  or  nearly 
complete,  and  that  there  is  a  large  number  of  cases  in  which 
obstruction  is  suspected,  and  yet  many  weeks  often  elapse 
before  the  stenosis  becomes  sufficiently  marked  to  warrant  a 
positive  diagnosis,  for  the  symptoms  already  noted  occur  only 
as  late  manifestations  of  the  disease,  and  are  not  i)resent  or 
are  observed  only  occasionally  as  early  signs.    At  times  spastic 


contractions  of  the  pylorus  due  to  former  ulcers  or  the  irrita- 
tion exerted  by  the  gastric  contents  upon  erosions  and  fissures 
in  this  region  afford  similar  signs. 

In  this  condition,  when  the  X-ray  examination  is  made,  a 
typical  sack-like  formation  is  observed,  and  all  the  bismuth 
rests  at  the  bottom  of  the  fundus.  Under  such  conditions  the 
examination  will  show  a  retention  of  contents  for  from  10  to  20 
hours. 

In  the  early  stages  of  gastrecta.sia,  that  is,  when  the  ob- 
struction is  still  incomplete,  the  diagnosis  is  often  very  diffi- 
cult. The  condition  is  due  to  a  partial  stenosis  of  the  pylorus, 
and  inasmuch  as  the  symptoms  produced  by  it  are  quite  vague, 
the  condition  is  often  overlooked,  or  an  incorrect  diagnosis 
is  made. 

The  physical  signs  of  the  disease  are  not  marked,  peristalsis 
being  usually  absent  and  vomiting  occurring  irregularly,  the 
voniitus  being  devoid  of  the  usual  features  occurring  in  gastric 
stasis.  A  symptom  very  frequently  present  is  pain,  appearing 
some  time  after  meals  and  becoming  most  intense  3  or  3  hours 
after  the  ingestion  of  food. 

This  pain  is  due  to  the  pyloric  spasm  produced  by  the  in- 
complete obstruction,  and  is  temporarily  relieved  by  the 
ingestion  of  food  or  of  alkalies.  As  is  well  known,  this  symp- 
tom is  characteristic  of  ulcerative  lesions  in  the  pyloric  or  juxta- 
pyloric  region,  but  since  in  many  instances  partial  obstructions 
have  their  origin  in  pyloric  and  juxta-pyloric  ulcerations,  this 
symptom  is  valuable  as  an  early  sign  of  the  disease.  As  addi- 
tional evidence  of  the  presence  of  partial  stenosis  is  the  exist- 
ence of  gastric  secretion  in  the  fasting  stomach,  especially  if 
it  is  observed  in  frequent  examinations.  If  the  fasting  stomach 
is  constantly  empty  of  gastric  secretion,  partial  stenosis  may 
usually  be  excluded.  The  diagnosis  may  be  based,  therefore, 
on  the  presence  of  secretion  in  the  fasting  stomach,  occurring 
continuously  or  intermittently,  together  with  stasis,  even  of  a 
small  amount,  appearing  at  more  or  less  frequent  intervals. 

These  signs  appear,  however,  so  intermittently  that  they 
are  often  overlooked,  especially  when  overshadowed  by  the  usual 
symptoms  of  dyspepsia  occurring  in  this  afl'ection.  The  X-ray 
has  given  us  a  means  of  more  thoroughly  solving  this  difficult 
problem. 

In  the  early  stages  of  this  condition  we  luive  active  con- 
tractions with  the  slow  extrusion  of  the  stonuich  contents.  Kow 
a  normal  stomach  extrusion  gets  rid  of  its  bismuth  meal  in 
from  three  to  six  hours.  Generally,  we  observe  that  the  high 
stomach  occupying  the  horizontal  position  empties  itself  much 
more  quickly  than  the  prolapsed  fish-hook  variety,  so  that  it 
might  be  stated  that  from  3  to  4  hours  is  the  normal  rate 
of  emptying  for  the  horizontal  stomach,  and  from  •")  to  (! 
hours  for  the  jirolapsed  fish-hook  variety.  When  in  these  vari- 
ous types  we  note  that,  while  the  contractions  are  good  but 
the  expulsion  of  contents  is  slower  than  under  normal  condi- 
tions, we  must  consider  the  jiossibility  of  some  beginning 
obstruction. 

A  second  very  significant  sign  is  the  fact  that  in  the  study 
of  the  plates  we  frequently  observe  that  a  portion  of  the  stomach 
just  within  the  jiylorus  on  tjie  greater  curvatuic  in  the  in-cpy- 
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loric  region  shows  a  tendency  to  bulge.  This  condition  is 
produced  by  the  active  contraction  of  the  stomach,  forcing  all 
of  the  food  towards  the  pyloric  region.  The  pylorus  not  being 
patent,  the  prepyloric  portion  of  the  stomach  becomes  dilated 
under  this  constant  pressure,  so  that  the  plate  presents  the 
pylorus  not  at  the  end  of  the  stomach,  as  it  were,  but  with  the 
prepyloric  region  extending  further  to  the  right  than  tlie 
pylorus,  the  pylorus  resting  on  the  top  of  the  stomach,  and 
pointing  to  the  splenic  region.  The  prepyloric  bulging  is  do- 
pendent  largely  upon  the  duration  of  the  affection.  In  early 
cases  it  is  very  slight,  but  as  the  condition  advances  the  prepy- 
loric bulging  may  reach  the  size  of  a  hen's  egg.  If  the  condi- 
tion persists,  dilation  begins  to  take  place,  and  after  a  time 
practically  the  entire  fundus  yields,  so  that  a  typical  sack-like 
formation  is  produced,  and  all  the  bismuth  rests  at  the  bottom 
of  the  fundus. 

In  20  per  cent  of  our  cases  there  were  evidences  of  obstruction 
with  dilatation  of  the  stomach,  in  12  per  cent  of  these  partial 
obstruction  was  observed. 

In  a  certain  number  of  cases  there  are  definite  clinical  evi- 
dences of  ulceration,  and  yet  the  X-ray  presents  no  indication 
whatsoever  of  this  condition.  This  may  be  due,  as  we  have 
already  pointed  out,  in  some  instances,  to  adhesions  masking 
the  true  condition,  but  the  absence  of  definite  X-ray  signs  can- 
not always  be  traced  to  this  factor.  It  happens  at  times  that 
a  complicating  chronic  appendicitis  or  cholecystitis  may  be  so 
marked  as  to  mask  any  findings  in  the  stomach  itself,  and  the 
significance  of  a  small  filling  defect  might  easily  be  overlooked. 

In  one  of  our  cases  (Dr.  B.),  a  man  of  64  years  of  age,  who 
had  presented  definite  clinical  signs  of  duodenal  ulceration  for 
years,  and  in  whom  the  X-ray  findings  had  been  positive  4 
years  previously,  our  examination  gave  evidence  of  gall-bladder 
adhesions  and  no  signs  of  ulceration.  At  operation  a  large 
duodenal  ulcer  with  adhesions  was  found.  In  another  in- 
stance (Mrs.  B.),  the  X-ray  findings  pointed  to  a  chronic 
appendicitis,  whereas  the  clinical  evidences  were  definitely 
in  favor  of  ulcer.  At  operation  a  definite  indurated  duodenal 
ulcer  was  found. 

In  our  entire  series  there  were  3  per  cent  of  cases  of  ulcera- 
tion in  which  the  X-ray  signs  gave  no  evidences  of  the  actual 
condition,  and  in  15  per  cent  they  were  indefinite. 

Although  ulcerations  are  not  always  revealed  by  X-ray  ex- 
aminations, there  are  many  cases  of  ulcer  doubtful  from  a 
clinical  standpoint  in  which  the  ray  will  clear  up  the  diagnosis. 
In  two  of  our  cases  the  clinical  signs  were  indefinite,  but  sug- 
gested an  appendicitis;  the  X-ray  was  definite  as  to  ulcer  in 
both  instances.  Appendectomy  was  performed,  and  only  tem- 
poraiy  relief  was  afforded ;  there  was  subsequent  gastric  hem- 
orrhage and  finally  operation  revealed  an  ulcer  in  each 
instance.  Another  patient  (Mr.  McE.),  a  man  aged  66,  gave 
a  history  of  very  indefinite  gastro-intestinal  symptoms.  The 
X-ray  revealed  ulceration ;  a  sudden  large  gastric  hemorrhage 
showed  the  correctness  of  this  finding.  The  X-ray  is,  tliere- 
fore,  of  the  greatest  help  in  pointing  to  the  current  diagnosis 
in  doubtful  cases.  In  1  per  cent  of  such  indefinite  cases  in  our 
entire  series  the  X-ray  cleared  up  the  diagnosis. 


There  are  cases,  however,  in  our  experience  in  which  the 
diagnosis  of  either  chronic  appendicitis  or  cholelithiasis  is  made 
not  only  from  a  clinical,  but  also  from  a  roentgenological 
standpoint,  but  which  at  operation  present  no  evidence  of 
such  conditions,  ulceration  of  the  stomach  or  duodenum  being 
found,  although  the  X-ray  plates  have  shown  no  evidences 
pointing  to  either  affection.  Finally,  there  still  remains 
another  group  of  cases  in  which  the  ulcerations  are  of  the 
so-called  mucous  type.  These  are  easily  demonstrated  by 
means  of  the  X-ray,  but  are  rarely  observed  at  operation 
unless  the  stomach  itself  be  incised.  It  frequently  happens 
that  such  cases  come  to  operation,  and  yet  no  abnormality  is 
observed  at  the  exploration.  This  is  due  to  the  fact  that 
while  both  mucous  and  penetrating  ulcers  are  alike  easily 
discernible  by  means  of  the  X-ray,  we  have  as  yet  no  means 
of  distinguishing  between  such  conditions,  except  in  those 
instances  in  which  large  indurated  or  perforating  ulcers  are 
present. 

In  the  X-ray  study  of  gastric  ulcer  the  differential  diagnosis 
between  this  condition  and  gastric  carcinoma  is  often  very 
difficult.  It  is  still  a  much  debated  question  whether  carci- 
noma of  the  stomach  has  its  origin  primarily  as  such,  or  is  the 
result  of  a  transition  from  an  ulcer.  If  the  latter  view  be  cor- 
rect, one  can  readily  understand  the  difficulty  in  determining 
when  the  benign  condition  enters  the  stage  of  transition  into 
malignancy.  The  situation  of  both  ulcer  and  carcinoma  is 
ver}'  frequently  the  same,  although  we  observe  ulcer  more 
frequently  than  carcinoma  on  the  lesser  curvature. 

In  the  differential  diagnosis  between  the  two  conditions  the 
points  to  be  taken  into  consideration  are  as  follows : 

1.  Peristalsis. — In  ulcer  there  is  always  hypermotility 
with  a  spasm  of  the  pylorus  and  more  or  less  retention  of  con- 
tents. In  carcinoma,  unless  there  is  obstruction,  there  is 
always  hypermotility  with  rapid  evacuation  of  contents. 

2.  Position. — Ulcer  is  generally  observed  on  the  lesser 
curvature  near  the  pylorus,  although  it  may  occur  on  the 
greater  curvature  and  is  frequently  found  in  the  duodenum. 
Carcinoma  may  occur  in  any  part  of  the  stomach.  The  in- 
vasive lesions  are  more  frequently  seen  on  the  lesser  curvature 
near  the  pylorus,  and  less  frequently  on  the  greater  curvature. 
The  massive  growths  are  more  generally  seen  on  the  greater 
curvature. 

Filling  Defect. — In  nicer  tlie  filling  defect  is  much  smaller 
and  is  not  apt  to  have  the  immediate  peristaltic  waves  inter- 
fered with,  although,  if  the  inflammatory  area  be  large,  tliere 
may  be  a  dead  area  surrounding  the  filling  defect.  In  carci- 
noma the  filling  defect  is  generally  surrounded  by  an  invasive 
area,  which,  although  not  appearing  on  the  plate,  interferes 
with  motility,  producing  an  apparently  large  dead  area.  In 
ulcer  of  the  pylorus  there  is  a  filling  defect,  but  it  does  not 
generally  assume  a  crater-like  appearance.  Carcinoma  of  the 
pylorus  in  the  earliest  stage  is  generally  annular  and  produces 
a  crater-like  appearance. 

When  any  of  these  conditions  pass  on  to  the  obstructive 
stage,  the  change  that  is  caused  by  the  dilatation  may  mask  the 
signs  associated  with  tlie  filling  defect. 
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In  our  experience,  in  the  very  early  stages  of  gastric  cancer, 
it  is  frequently  impossible  to  determine  whether  we  are  dealing 
with  a  malignant  or  a  simple  ulceration.  Our  main  aim,  how- 
ever, is  to  decide  whether  the  lesion  at  hand  is  really  an  ulcer 
or  not.  Inasmuch  as  indurated  gastric  ulcers  have  at  times  a 
tendency  to  become  malignant  and  produce  roentgenogram:^ 
similar  to  those  which  are  cancerous,  they  must  be  included 
in  the  same  class.  The  exact  diagnosis,  must  be  cleared  up  by 
further  investigation  into  the  clinical  history  and  by  the 
examination. 

But  even  under  these  conditions  there  are  many  cases  in 
which  the  diagnosis  may  still  remain  in  doubt  until  operation, 
and,  in  some,  microscopic  examination  of  the  specimen  after 
removal  may  be  necessary  in  order  to  establish  the  true  nature 
of  the  disease. 

In  our  series  there  were  1.1  per  cent  of  cases  in  which  the 
ulcer  was  mistaken  for  carcinoma ;  in  a  larger  percentage,  liow- 
ever,  carcinoma  was  mistaken  for  ulcer. 

Now  that  we  have  taken  up  the  positive  phase  of  the  diag- 
nosis of  ulcer,  it  is  wise  to  draw  some  conclusions  as  to  tlie 
negative  findings.  In  the  first  place  we  believe  that  we  can 
rule  out  positively  the  presence  of  a  duodenal  ulcer.  If  we 
observe  that  the  stomach  contents  are  not  expelled  promptly, 
and  that  the  greater  portion  remains  after  the  lapse  of  an  hour, 
we  can  maintain  confidently  that  the  trouble  is  not  in  tlie 
duodenum.  Even  in  the  old  chronic  ulcer,  with  adhesions,  the 
motility  is  so  marked  that  it  cannot  be  overlooked.  The  nega- 
tive diagnosis  of  gastric  ulcer  is  also  of  importance.  How- 
ever, so  many  complicating  phases  are  present  in  these  cases 
that  the  retention  of  bismuth  in  the  stomach  does  not  appear 
to  have  quite  the  same  significance  as  the  hypermotility  in 
duodenal  ulcer.  The  absence  of  a  filling  defect  in  the  stomach 
or  of  a  deformity  of  the  duodenal  cap  is  a  significant  sign  point- 
ing against  ulcer. 

As  has  been  shown,  in  gastric  ulcer,  we  have  a  spastic  re- 
tention. In  simple  atony  and  in  prolapse  we  may  have  reten- 
tion and  yet  the  spastic  character  of  the  retention  is  not 
present,  nor  is  there  any  tendency  toward  tlie  formation  of  nn 
hour-glass  stomach. 

The  absence  of  any  of  the  positive  signs  of  ulcer  liy  means 
of  the  X-ray  examination  has  been  of  the  greatest  help  to  us 
in  excluding  the  presence  of  ulcer.  This  method  has  been 
especially  helpful  in  the  diagnosis  of  atypical  conditions  and 
aifords  us  the  most  positive  method  of  excluding  ulcer. 

There  have  been  C98  cases  in  which  wc  have  been  able  to 
exclude  the  presence  of  ulcer  by  this  method  of  examination. 

Another  very  important  point  which  our  X-ray  studies  have 
brought  out  in  connection  with  ulcer  is  that  the  degree  of 
healing  can  be  determined  by  this  method.  We  were  among 
the  first  to  call  attention  to  the  fact,  and  other  clinicians  have 
since  corroborated  this  finding.  In  ulcer,  when  the  patient  is 
given  a  rest-cure  treatment,  all  symptoms  gradually  disappear 
and  the  patient  becomes,  comparatively  speaking,  well.  This 
usually  takes  place  in  from  4  to  5  weeks.  At  the  end  of  this 
time,  however,  if  a  second  bismuth  examination  is  made, 
we  often  find  the  same  characteristic  signs  as  in  the  first  ulcer. 


though  the  patient  shows  no  symptoms  whatever.  In  a  series 
of  ulcer  cases,  that  have  been  examined  in  from  3  to  4  weeks 
after  an  absence  of  symptoms,  we  have -frequently  found  but 
little  change  in  the  defect  or  motility  of  the  stomach. 

When  these  patients  are  given  the  ordinary  diet  these  symp- 
toms may  recur  in  a  short  time.  If  treatment  is  continued, 
however,  our  experience  has  demonstrated  that,  as  the  ulcer 
continues  to  heal,  the  motility  of  the  stomach  returns  to  a 
more  normal  condition,  and  by  making  repeated  X-ray  observa- 
tions over  a  long  period  of  time  we  can  observe  when  the  ulcer 
has  healed. 

There  can  be  no  question  that  this  is  one  of  the  most  im- 
portant findings  of  this  work,  inasnnich  as,  until  this  method 
was  employed,  there  was  absolutely  no  means  of  determining 
whether  an  ulcer  had  healed  or  not.  Our  only  means  of  de- 
termining this  question  has  been  a  return  of  symptoms  when 
the  patient  was  placed  upon  an  ordinary  diet,  and  this  simply 
meant  a  relapse  for  the  patient.  By  means  of  the  X-ray  ex- 
amination made  from  time  to  time  we  are  enabled  to  determine 
the  progress  of  healing.  This  method  has  been  utilized  to 
great  advantage  by  us  in  321  of  our  cases  (43  per  cent) . 

There  is  another  fact  of  great  importance  connected  with 
the  healing  of  ulcers  brought  out  by  this  method  of  examina- 
tion. We  observed  that  not  infrequently,  after  an  ulcer  has 
completely  healed,  another  ulcer  may  take  its  origin,  sooner 
or  later,  either  at  the  same  location  or  at  another,  either  in 
the  stomach  or  duodenum.  This  finding  was  demonstrated 
by  us  in  64  instances  (8  per  cent).  In  the  largest  number  of 
these  cases  there  can  be  but  little  question  but  that  the  iilcer 
must  have  been  caused  by  some  focal  infection  for,  curiously, 
id  some  instances  after  the  removal  of  the  infection  there  was 
no  further  recurrence. 

Finally,  important  evidence  is  further  obtained  by  means 
of  the  X-ray  as  to  the  extent  of  the  ulcer  and  degree  of  indura- 
tion, as  well  as  the  degree  of  obstruction,  and  thus  we  are 
guided  in  determining  in  a  measure  whether  surgical  inter- 
ference should  or  should  not  be  undei-taken.  Of  the  185  of  our 
cases  which  were  operated  on,  the  X-ray  demonstrated  the 
necessity  of  the  operation  in  147  cases  (79.4  per  cent). 

Conchmons. — From  our  studies  on  the  many  cases  of  peptic 
ulcer  in  which  X-ray  examinations  were  made,  we  believe  that 
we  are  justified  in  drawing  the  following  conclusions  : 

1.  The  X-ray  offers  most  valuable  assistance  to  the  diag- 
nosis of  peptic  ulcer,  and  although  this  method  is  not  yet  suffi- 
ciently well  developed  to  be  relied  upon  alone  without  entering 
into  the  clinical  aspects  of  the  disease,  it  is  of  the  greatest 
diagnostic  help  in  obscure  cases. 

Positive  X-ray  findings  are  noted  in  about  84  per  cent  of 
cases  of  peptic  ulcers  and  in  79  per  cent  of  cases  operated  upon. 
5.  In  duodenal  idcer  there  is  excessive  hypermotility  of 
the  stomach  with  rapid  evacuation  of  the  contents,  so  that  the 
greater  portion  is  extruded  within  the  first  half  hour;  there 
is  hypermotility  of  the  duodenum  with  formation,  usually,  of 
a  deformity  which  remains  fixed  in  all  of  the  examinations. 

3.  The  diagnosis  of  gastric  ulcer  is  dependent  upon  two 
conditions,  namely,  the  functioning  of  the  stomach,  and  the 
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fiuding  of  the  filling  defect.  It  is  only  when  the  filling  defect 
is  situated  along  the  anterior  surface  of  the  stomach  and  along 
the  anterior  surface  of  the  lesser  and  greater  curvatures  that 
it  can  be  demonstrated.  On  the  other  hand,  it  matters  not 
what  the  situation  of  the  ulcer  is,  the  functions  of  the  stomach 
are  materially  affected.  We  have  in  this  condition  an  excessive 
irritation  from  the  ulcer,  with  consequent  hypennotility  and 
a  spastic  condition  of  the  pylorus,  so  that  for  the  time  being 
there  is  practically  no  expulsion  of  bismuth.  It  is  only  when 
the  spasticity  relaxes  that  a  portion  of  the  bismuth  is  expelled. 
In  gastric  ulcer,  wherever  its  situation,  we  can  always  look 
for  a  certain  amount  of  retention  of  contents.  There  is  always 
a  more  or  less  marked  hour-glass  formation.  According  to 
our  observations  the  functional  signs  are  often  as  important  as 
the  presence  of  the  filling  defect  in  arriving  at  definite  con- 
clusions, inasmuch  as  in  8  per  cent  of  our  cases,  although  there 
were  no  defects  found,  the  functional  changes  pointed  defi- 
nitely to  ulcer. 


4.  The  greatest  difficulties  arise  in  the  diagnosis  of  com- 
plicated cases;  that  is,  when  adhesions  are  present.  These  so 
frequently  mask  the  usual  findings  that  it  is  often  impossible 
to  determine  whether  there  is  really  an  ulcer  of  the  stomach 
at  hand  or  a  lesion  of  some  other  organ.  When  the  ulcer  is 
situated  at  or  near  the  pylorus,  signs  of  partial  obstruction 
frequently  aid  in  establishing  the  diagnosis. 

5.  The  X-ray  affords  an  almost  absolute  means  of  differ- 
entiating between  gastric  and  duodenal  ulcer. 

6.  By  means  of  the  X-ray  examination  we  can  generally 
rule  out  the  presence  of  ulcer. 

7.  We  can  approximately  determine  the  degree  of  healing 
as  well  as  recurrence  of  an  ulcer  which  cannot  be  as  certainly 
determined  in  any  other  way. 

8.  One  can  obtain  sufficient  evidence  as  to  the  extent  and 
induration  of  the  ulcer  and  degree  of  obstruction  to  guide  us, 
in  a  measure,  as  to  the  necessity  of  surgical  intervention. 


EXPERIMENTAL  MENINGOCOCCUS  MENINGITIS 


By  Chakles  R 
(From  the  Medical  CUntc. 

In  1915  Black '  published  observations  concerning  the  use 
of  prophylactic  vaccine  to  prevent  the  development  of  epidemic 
cerebrospinal  meningitis.  Shortly  thereafter  tliis  study  was 
undertaken  experimentally  to  test  the  efficacy  of  the  procedure. 

Owing  to  the  proximity  of  the  laboratory  to  the  wards  of  the 
hospital,  and  because  of  limited  funds,  monkeys  were  not  to 
be  had  for  the  experiments,  and  the  attempt  to  utilize  a  smaller 
animal  was  made.  The  rabbit  was  chosen,  and  a  satisfactory 
technique  for  the  production  of  meningeal  infection  was 
elaborated,  the  details  of  which  have  been  published  in  a  pre- 
vious communication.'  In  brief,  it  was  found  that  a  needle 
can  be  readily  introduced  into  the  spinal  canal  of  a  rabbit,  that 
material  can  be  injected  through  it  into  the  lumbar  (or  other 
region)  of  the  canal,  and  that  substances  thus  injected  are 
rapidly  spread  throughout  the  subdural  space.  Spinal  punc- 
ture was  always  carried  out  only  after  the  animal  had  received 
a  light  ether  narcosis. 

The  disadvantages  inherent  in  the  use  of  rabbits  in  the  study 
of  meningeal  disease  are  two:  First,  it  is  difficult  to  avoid 
injury  to  the  spinal  cord  when  injections  are  made ;  secondly, 
the  spinal  fluid,  normally  and  in  disease,  is  so  scanty  that 
withdrawal  of  it  by  aspiration  is  impossible  and  one  is  thus 
deprived  of  the  means  of  intra-vitam  determination  of  the 
presence  or  progress  of  infection. 

The  method  perfected,  suspensions  of  meningococci  wore 
introduced  into  the  spinal  canal  of  rabbits  of  approximately 
the  same  size  and  weight  and  that  were  kept  under  identical 
conditions.  It  was  found  that  white  rabbits  were  more  desir- 
able than  other  varieties. 


'Black,  J.  L.:    Jour.  A.  M.  A.,  1914,  LXVIII,  2126. 
^Austrian,  C.  R.:    Bill.  Johns  Hopkins  Hcspital,  1916,  XXVII. 
237. 


.  Austrian,  M.  D. 

The  Johns  Hopkins  Hospital) 

Some  of  the  strains  of  meningococci  were  obtained  from  the 
Rockefeller  Institute  through  the  courtesy  of  Dr.  Louise 
Pearce;  others  were  isolated  from  the  spinal  fluid  of  patients 
with  epidemic  cerebrospinal  meningitis.  The  variable  viru- 
lence of  the  organisms  necessitated  the  use  of  a  number  of 
strains  before  a  suitable  one  was  obtained.  The  particular  one 
used  in  most  of  the  following  experiments  was  a  relatively 
attenuated  one  recovered  from  a  case  of  subacute  meningitis 
(Thomson)  admitted  to  the  medical  service  of  The  Johns 
Hopkins  Hospital. 

This  strain,  like  others  employed,  was  identified  as  a  pure 
meningococcus  by  morphological  and  staining  characteristics, 
cultural  and  fermentation  tests,  and  by  agglutination  with 
anti-meningococcus  serum.  The  cocci  were  planted  on  blood- 
or  serum-agar  slants  and  incubated  for  30  hours  at  37°  C. 
A  homogeneous  suspension  of  the  growth  on  the  surface  of  two 
such  slants  was  made  in  sterile  0.85  per  cent  salt  solution  and 
0.5  to  1.5  c.  c.  were  used  for  the  injections.  All  suspensions 
were  injected  within  45  minutes  of  preparation. 

Some  of  the  animals  that  received  injections  died  within 
12  to  24  hours,  and  at  autopsy  showed  no  gross  lesion  except 
hypersemia  of  the  meningeal  vessels.  The  larger  number  de- 
veloped a  typical  clinical  picture  of  meningitis  and  showed 
characteristic  anatomical  changes.  The  following  two  proto- 
cols are  illustrative : 

January  12,  1915.  Rabbit  317.  White,  female,  weight  2000 
grams.  The  lower  back  was  clipped,  shaved  and  cleaned  with 
tincture  of  iodine.  The  animal  was  then  etherized  and  a  needle 
was  introduced  between  the  two  upper  lumbar  vertebra?.  Re- 
covery from  narcosis  was  complete  in  10  minutes  and  1.5  c.  c.  of  a 
suspension  of  meningococci  prepared  as  described  were  slowly 
injected.  Following  a  period  of  restlessness,  paresis  of  the  hind 
quarters  and  helpless  inertia  of  30  minutes'  duration,  the  animal 
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recovered  except  for  weakness  of  the  left  hind  leg.  Sixteen  hours 
later,  the  rabbit  was  found  lying  on  its  right  side  with  spastic 
hind  quarters,  extended  forelegs,  clonic  jerking  of  the  head  and 
irregular  respiration.  Two  hours  later,  there  were  retraction  of 
the  head,  rigidity  of  the  cervical  muscles  and  clonic  convulsions. 
Twenty-four  hours  after  injection  the  animal  was  found  dead. 

Autopsy. — Well-nourished  rabbit  in  position  of  opisthotonus. 
Except  for  the  lesions  in  the  nervous  system  the  viscera  appeared 
normal.  The  spinal  meninges  were  moderately  injected,  a  small 
amount  of  turbid  fluid  had  accumulated  over  the  thoracic  cord, 
and  over  the  dorsum  of  the  medulla,  pons  and  cerebellum  there  was 
a  very  turbid,  gelatinous  exudate.  Over  the  convexity  of  the 
brain  there  was  an  unusual  grade  of  congestion  of  the  dura  and 
pia,  and  the  same  condition  was  noted  over  the  base  of  the  brain 
with  a  small  amount  of  gelatinous  exudate.  There  was  no  marked 
reaction  along  the  olfactory  bulbs.  Fresh  smear  preparations  from 
the  dorsum  of  the  pons  showed  very  many  polymorphonuclear 
leucocytes  and  a  few  red  corpuscles.  Stained  smears  showed 
clumps  of  pus  cells  and  myriads  of  gram-negative  diplococci,  a 
number  of  them  intracellular.  Cultures  from  the  exudate  showed 
typical  meningococci.  Smear  preparations  and  cultures  from  the 
nose  failed  to  show  the  organism. 

January  12,  1915.  Rabbit  318.  White,  female,  weight  2100 
grams.  This  animal  was  prepared  in  the  same  way  as  Rabbit  317 
and  received  an  intraspinous  injection  of  1  c.  c.  of  the  same  sus- 
pension of  organisms.  The  injection  was  followed  by  coma  of 
25  minutes'  duration,  after  which  the  animal  was  ataxic  for  a 
short  time.  Four  hours  after  injection  the  animal  was  dull,  its 
head  was  strongly  retracted,  respiration  irregular,  and  there  were 
jerkings  of  the  hind  legs.  Seventeen  hours  after  injection  the 
rabbit  was  found  dead  in  its  cage. 

Autopsy. — Well-nourished  rabbit  with  head  sharply  retracted. 
Large  blood  clots  in  the  nose.  Except  for  the  lesions  in  the  ner- 
vous system  the  viscera  appeared  normal.  The  striking  finding 
in  the  central  nervous  system  was  the  extreme  congestion  of  the 
meninges.  The  hyperEemia  extended  into  the  sulci  of  the  brain 
and  was  more  marked  over  the  base  than  over  the  convexity. 
There  was  a  small  excess  of  cloudy  fluid  over  the  dorsal  aspect  of 
the  brain-stem  and  many  minute  haemorrhages  beneath  the  pia. 
Tlie  olfactory  bulbs  showed  nothing  striking,  but  the  nasal  mucosa 
was  very  much  injected  and  showed  a  number  of  small  hemor- 
rhages. Smear  preparations  from  the  exudate  at  the  base  of  the 
brain  and  over  the  pons  showed  numerous  polymorphonuclear 
leucocytes  and  gram-negative  diplococci,  mainly  extracellular  and 
in  various  stages  of  degeneration.  Meningococci  did  not  grow  in 
cultures  from  nose  or  spinal  exudate. 

In  six  of  the  ten  animals  included  in  this  scries,  the  menin- 
gitis that  developed  ran  a  rapidly  lethal  course  in  from  20  to  3G 
hours.  In  three,  after  a  period  of  symptoms  varying  from  one 
to  five  hours,  recovery  followed.  It  was  not  possible  to  produce 
a  chronic  form  of  the  disease  in  untreated  animals. 

It  is  worthy  of  note  that  smears  and  cultures  from  the  nasal 
mucous  membrane  of  Eabbit  317  showed  the  presence  of  men- 
ingococci, for  this  observation  definitely  establishes  the  finding 
of  Flexner  that  this  organism  may  be  excreted  through  the  nose. 

The  reaction  to  infection  in  the  rabbit  differs  from  that  seen 
in  man  and  in  monkeys  in  the  small  amount  of  fibrin  in  the 
exudate  and  the  scanty  increase  of  cerebrospinal  fluid.  In  only 
two  of  the  ten  animals  included  in  this  group  did  a  blood  in- 
vasion occur.  It  was  apparent  that  cocci  introduced  into  tlie 
spinal  canal  in  the  lumbo-sacral  region  soon  became  distributed 
along  the  meninges  and  gave  rise  to  an  inflammatory  reaction 
most  marked  at  the  base  of  the  brain.     This  finding  corre- 


sponds to  tliat  of  Flexner  in  the  experimental  meningitis  of 
monkeys,  and,  as  he  has  indicated,  is  evidence  that  speaks 
against  a  basal  localization  as  iiidicative  of  infection  from  the 
nose. 

At  this  juncture  we  departed  from  our  original  purpose  and 
attempted  to  find  out  whether  or  not  a  meningococcal  menin- 
gitis could  be  produced  by  routes  of  infection  other  than  the 
intraspinal  one. 

The  idea  gene"rally  accepted  since  the  time  of  Weigert  of  the 
direct  invasion  of  the  meninges  by  tlie  passage  of  meningococci 
from  the  nasal  mucosa  through  the  ethmoid  sinus  to  the  base  of 
the  brain  seemed  to  us,  as  it  had  to  others,  open  to  question. 
Tlie  occasionally  demonstrated  occurrence  of  a  bacteria^mia  in 
the  course  of  the  disease  in  man  might  indicate  as  well  the 
septic  nature  of  the  disease  with  a  metastatic  localization  in  the 
meninges  as  an  overflow  into  the  blood  stream  from  a  primary 
meningeal  focus.  The  latter  view  seems  more  probable  when 
it  is  recalled  that  the  blood  culture  is  more  likely  to  yield  posi- 
tive findings  early  in  the  course  of  the  illness.  Moreover,  it 
seems  illogical  tliat  the  direct  route  should  be  the  path  of 
election,  as  the  mucous  membrane  of  the  nose  and  the  meninges 
themselves,  unless  already  diseased,  should  act,  in  a  measure 
at  least,  as  a  protective  barrier. 

With  tliese  ideas  in  mind,  the  following  experiments  were 
made : 

Series  A. — Each  of  20  rabbits  was  given  an  injection  of 
varying  amounts  of  the  standard  suspension  of  meningococci 
(Thomson)  into  the  nasal  mucous  membrane.  At  different 
intervals  after  treatment  the  animals  were  killed  by  a  blow  on 
the  head  and  cultures  and  smears  of  the  lieart's  blood  and 
meninges  were  studied. 

Xot  one  of  these  animals  developed  meningitis.  In  not  one 
could  the  organism  be  demonstrated  in  smear  or  culture  from 
the  cerebral  or  spinal  meninges.  Two  of  the  rabbits  developed 
positive  blood  cultures,  but  the  blood  invasion  may  have  been 
due  to  a  direct  injection  into  a  small  blood  vessel  of  the  nose. 

Similar  results  were  obtained  when  a  fresh  ointment  of 
meningococci  in  vaseline  was  rouglily  rubbed  into  the  mui'ous 
membrane  of  the  nose. 

Series  B. — Each  of  a  group  of  15  rabbits  was  given  an  in- 
jection of  the  standard  suspension  into  an  ear  vein,  and  at 
intervals  varying  from  10  to  50  minutes  after  inoculations 
cultures  were  made  of  the  blood  and  from  the  meningeal 
surfaces. 

The  micrococci  disappeared  from  the  peripheral  circulation 
of  these  animals  in  from  15  to  75  minutes.  None  of  this  group 
developed  meningitis  and  none  showed  the  organisms  in  smears 
or  cultures  from  the  meninges. 

The  inability  to  infect  the  normal  ccrcl)rospinal  canal  of 
rabbits  either  by  the  intranasal  or  the  intravenous  injection 
of  the  meningococcus  was  definite. 

Mindful  of  the  recognized  fact  tliat  the  interchange  between 
the  meningeal  and  systemic  circulations  is  enhanced  by  hyper- 
femia  of  the  choroid  plexus  and  of  the  meningeal  vessels,  tlie 
effect  of  preliminary  irritation  of  the  meninges  and  subsequent 
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possible  infection  through  the  nasal  cavity  or  through  the 
general  circulation  was  studied._ 

Eabbits  that  received  a  subdural  injection  of  fresh  or  of 
inactivated  rabbit  serum  did  not  develop  any  symptojns  except 
those  due  to  temporarily  increased  intracranial  pressure 
(dyspnoea,  twitching  or  coma  of  short  duration),  symptoms 
identical  with  those  following  the  introduction  of  an  equal 
quantity  of  salt  solution.  When  killed  and  examined  within 
30  to  60  minutes  after  injection,  marked  engorgement  of  the 
meningeal  vessels  was  found. 

Series  C. — Fifteen  normal  rabbits  were  each  given  an  intra- 
spinous  injection  of  0.5  c.  c.  of  normal  rabbit  serum.  Thirty 
to  sixty  minutes  after  this  preliminary  treatment  each  received 
1  c.  c.  of  the  standard  suspension  of  meningococci  by  direct 
injection  or  by  rough  inunction  into  the  mucous  membrane  of 
the  nose.  In  none  were  the  organisms  demonstrable  in  smears 
or  in  cultures  made  from  the  surface  of  the  meninges,  5,  10,  15 
or  24  hours  after  the  organisms  had  been  introduced. 

Series  D. — Each  of  20  rabbits  received  a  preliminary  intra- 
spinous  injection  of  0.5  to  1.0  e.  c.  of  normal  rabbit  serum  and 
30  to  50  minutes  later  was  given  an  injection  of  the  standard 
suspension  of  meningococci  into  an  ear  vein.  The  exact  tech- 
nique of  this  procedure  and  the  results  of  this  experiment  are 
sb'own  in  the  appended  protocol : 

March  12,  1915.  Rabbit  345.  White,  male,  weight  ISOO  grams. 
The  lower  back  was  clipped  and  cleaned  with  tincture  of  iodine 
and  the  animal  was  given  a  light  ether  anesthesia.  A  needle 
was  inserted  into  the  spinal  canal  in  the  lumbar  region  and  2.0 
c.  c.  of  normal  rabbit  serum  were  injected.  Injury  of  the  cord 
caused  twitching  of  the  tail  and  spastic  palsy  of  the  left  hind 
leg,  and  dyspncea,  coma  and  ata.xia  developed.  Thirty  minutes 
later  2.0  c.  c.  of  the  standard  suspension  of  meningococci  were 
injected  into  the  ear  vein.  Three  hours  after  the  intravenous  in- 
jection the  animal  was  dull,  inert,  but  markedly  hypera-sthetic  to 
sound  and  touch.  Twenty  hours  after  injection  the  animal  was 
very  excitable  when  aroused.  Inert  when  undisturbed.  There  was 
no  muscle  rigidity,  no  retraction  of  the  head.  Eight  hours  after 
this  observation  the  animal  was  killed. 

Autopsy. — Well-nourished  rabbit.  General  examination  was 
quite  negative.  The  meninges  over  the  spinal  cord  showed  nothing 
strikingly  abnormal.  There  was  a  punctate  hipmorrhage  where 
the  needle  had  penetrated  the  cord.  Over  the  dorsal  surface  of  the 
pons  there  was  a  marKed  excess  of  turbid  fluid  containing  tine 
flecks  of  fibrin.  The  vessels  of  the  pia  and  dura  were  markedly 
couRosted,  and  over  the  base  of  the  brain  there  was  a  definite 
excess  o£  sero-fibrinous  exudate.  Stained  smears  from  the  exudate 
showed  polymorphonuclear  leucocytes  and  many  gram-negative 
diplococci,  mainly  extracellular.  Cultures  from  the  surface  of  the 
pons  and  the  base  of  the  brain  gave  a  pure  culture  of  typical 
meningococci.  Cultures  from  the  heart's  blood  and  spinal  menin- 
ges were  sterile. 

In  20  experiments  of  this  type,  eight  of  the  animals  died 
within  8  to  12  hours  after  injection  without  clinical  evidence 
of  meningeal  irritation  and  at  autopsy  no  meningitis  was 
found.  From  the  meninges  of  two  animals  killed  one  hour 
after  intravenous  injection,  the  meningococcus  was  identified 
ill  smears,  and  from  the  spinal  canal  of  one  of  them  the  organ- 
ism was  obtained  in  culture.  Three  others  of  this  series  de- 
veloped  a   typical   fatal   meningitis.      The   remaining   seven 


animals  after  symptoms  lasting  30  minutes  to  two  hours 
recovered  completely.  It  is  unfortunate  that  some  of  these 
were  not  sacrificed  at  short  intervals  to  determine  if  the  cocci 
had  penetrated  the  central  nervous  system. 

This  experiment  demonstrated  that  meningococcal  sepsis  in 
the  rabbit  may  lead  to  the  development  of  a  metastatic  menin- 
gitis when  there  is  a  pre-existent  hyperemia  of  the  meninges. 
The  development  of  an  outspoken  inflammation  of  the  cere- 
bral and  spinal  membranes  was  inconstant,  but  the  clinical  and 
anatomical  findings  were  characteristic. 

The  results  of  the  foregoing  studies  seemed  clearly  to  justify 
the  following  conclusions : 

(1)  The  cerebrospinal  canal  can  be  infected  by  way  of  the 
blood  stream. 

(2)  Though  under  normal  conditions  the  presence  of  a  bac- 
teria?mia  does  not  lead  to  the  develoimient  of  meningitis,  when 
a  condition  of  hypersEmia  of  the  thecal  vessels  exists,  menin- 
geal inflammation  may  result. 

(3)  Neither  ,when  normal  conditions  are  present  nor  when 
meningeal  irritation  has  been  induced  do  meningococci  intro- 
duced into  the  nasal  mucous  membrane  gain  access  to  the 
meninges. 

(4)  The  demonstration  of  meningococci  in  the  nasal  secre- 
tion is  to  be  interpreted  as  evidence  of  the  excretion  of  these 
organisms  by  this  route,  but  the  conclusion  is  not  necessarily 
warranted  that  they  find  a  direct  portal  of  entry  to  the  menin- 
ges by  the  same  channel. 

These  observations  seem  important  from  an  etiological  stand- 
point. They  indicate  the  probability  that  epidemic  cerebro- 
spinal meningitis,  as  it  occurs  in  man,  is  to  be  regarded  as  a 
metastatic  disease  developing  in  the  course  of  a  general  infec- 
tion, rather  than  as  the  evidence  of  a  primary  local  disease. 
They  do  not  necessarily  indicate  the  portal  of  entry  of  the 
invader,  nor  antagonize  the  view  that  the  cocci  are  taken  into 
the  body  tlirough  the  upper  respiratory  tract,  a  fact  apparently 
established. 

The  observation  that  meningococcal  sepsis  in  rabbits  is 
followed  by  the  development  of  meningeal  disease  only  when  the 
meninges  are  not  in  a  normal  state  is  suggestive  and  may 
explain  in  part,  at  least,  the  occurrence  of  the  disease  in  some 
of  those  exposed  and  its  failure  to  develop  in  others  in  like 
contact  with  sources  of  infection. 
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JOHN  R.  YOUNG,  PIONEER  AMERICAN  PHYSIOLOGIST^ 

By  Howard  A.  EIellt,  M.  D. 


John  R.  Young,  a  student  at  the  University  of  Pennsylvania, 
submitted,  in  1803,-  for  the  degree  of  doctor  of  medicine,  a 
remarkable  thesis  entitled,  "  An  Experimental  Inquiry  into  the 
Principles  of  Nutrition  and  the  Digestive  Process."  Allow  me 
to  premise  my  subject  with  a  brief  general  review  of  the  history 
of  digestion  in  order  that  we  may  do  full  justice  to  his  claims 
as  we  recognize  the  conditions  under  which  lie  labored  and  the 
obstacles  he  had  to  overcome. 

In  the  effort  to  clarify  the  mystery  enveloping  the  processes 
of  digestion,  many  bizarre  views  have  been  current  from  the 
days  of  the  ancients  down  to  recent  times. 

An  animistic  doctrine  held  that  an  archa>us,  a  mysterious 
spirit  resident  in  the  living  organism,  was  the  potent  factor  in 
the  appropriation  of  the  nutriment  from  the  ingested  sub- 
stances, which  being  interpreted  means,  I  suppose,  that  it  is 
a  vital  process,  as  inexplicable  as  life  itself. 

Another  view  was  that  trituration  and  attriti-on,  so  easily  ul)- 
served  in  the  stomachs  of  grain-eating  birds,  did  the  work. 
This  mechanistic  notion,  coming  down  from  the  days  of 
Erasistratus  of  Alexandria,  met  its  downfall  in  a  reductio  ad 
ahsurdum,  at  the  hands  of  Archibald  Pitcairn  (1652-1713), 
a  Scotch  physician  and  poet,  and  one  of  the  original  members 
of  the  Eoyal  College  of  Physicians  of  Edinburgh,  incorpora- 
ted in  1081.  Naively  taking  Borelli's  estimate  of  the  power 
developed  by  the  flexor  muscles  of  the  thumb,  and  weighing 
these,  and  then  weighing  the  stomach  with  all  the  surround- 
ing abdominal  muscles  and  comparing  tliem,  he  easily  reached 
the  astonishing  calculation  tiiat  the  available  compressing 
and  crushing  force  of  the  stomacli  was  over  four  hundred 
thousand  pounds ! 

Putrefaction  was  a  notion  which  al.'^o  held  sway  for  ages. 
Later,  when  it  had  been  recognized  that  putrefaction  was  a 
form  of  fermentation,  associated  with  certain  well-defined  and 
observable  phenomena,  this  view  seemed  more  plausible.  An 
acid  transformation  associated  with  the  production  of  gases 
seemed  to  cover  both  fermentation  and  digestion,  as  far  as  the 
latter  was  known  from  the  post-])r!Uidial  ejecta  both  of  man 
and  his  intimate,  the  dog. 

Borborygmi  and  eructations  and  a  sour  vomitus  seemed  to 
prove  that  the  sometimes  stormy  processes  of  our  subdia- 
phragmatic kitchen  are  closely  akin  to  fermentation,  and 
judging  by  the  charnel-house  which  tens  of  thousands  of  people, 
quite  certainly  then  as  now,  carried  around  in  their  mouths 
to  poison  the  body,  the  notion  of  putrefaction  does  not  seem 
so  preposterous. 

Van  Helmont  (1577-1(J44),  emerging  from  tlie  mists  of  the 
middle  ages,  was  a  believer  in  the  arcluvus  as  well  as  in  a 
special  spirit  resident  in  the  solar  plexus  which  presided  over 
digestion ;  with  this  mystic  bed-fellow  he  associated  some 
definite  scientific  ideas  and  insisted  on  the  presence  of  an  acid. 


'Read   before   The   Johns   Hopkins    Hospital    Historical    Club, 
April  8,  1918. 


Thus  we  have  as  a  heritage  of  the  conjectural  age  of  medi- 
cine, trituration  and  attrition,  and  coetion,  and  putrefaction, 
and  fermentation,  and  maceration  (Haller),  and  emergino-  last 
of  all,  chemical  solution,  to  be  spoken  of  shortly. 

But  while  men  mused  on  these  things  during  300  years,  n 
series  of  fundamental  discoveries  were  being  made  in  th. 
anatomy  of  the  digestive  organs,  laying  bare  the  fact  tliat 
whole  series  of  ducts  and  absorbents  clustered  for  some  pi 
zling  but  surely  definite  purposes  around  the  mouth  and  th 
upper   intestinal  tract,   suggesting  insistently  to  the  newly 
arrived  scientific  mind  some  positive  relation  between  their 
activities  and  the  processes  of  digestion,  and  raising  questions 
bound  to  be  answered  in  time,  however  entangled  at  first  in  a 
maze  of  conjecture  and  crude  theories."     Chief  among  these 
discoveries  in  order  of  time  were  the  lacteals  by  Aselli  (1622), 
the  pancreatic  duct  by  Wirsung  (1642),  the  thoracic  duct  and 
the  receptaculum  chijli  by  Pacquet  (1651),  the  intestinal  lym- 
phatics and  their  connection  with  the  thoracic  duct  (16.'6), 
and  the  parotid  duct  by  Steno  (1662)." 

How  well  might  the  fortunate  scientists  in  that  golden  era 
have  applied  to  themselves  the  proverb,  "It  never  rains  but 
it  pours." 

We  may  fittingly  close  the  hazy  epoch  of  undisciplined 
guesses,  philosophical  contemplation,  and  ignorance  with  Wil- 
liam Hunter's  caustic  comment  on  the  school  of  lucubrationists 
and  ratiocinationists :  "Some  physiologists  will  have  it  that 
the  stomach  is  a  mill,  others  that  it  is  a  fermenting  vat ;  others, 
again,  that  it  is  a  stew-pan ;  but  in  my  view  of  the  matter,  it  is 
neither  a  mill,  a  fermenting  vat  nor  a  stew-pan,  but  a  stomach, 
gentlemen,  a  stomach." 

Lafayette  B.  Mendel  in  a  charming  tribute  to  John  R. 
Young,'  divides  the  history  of  the  effort  to  understand  the 
physiology  of  digestion  into  three  eras.  The  first  may  be  said 
to  end  (and,  I  think,  this  is  the  consensus  of  all  physiologists), 
with  Haller's  "  Elementa  Physiologise,"  published  in  1757 
Not  that  Haller  discovered  any  fact  relating  to  digestion,  fo 
his  own  idea  was  that  of  a  simple  process  of  solution,  bui 
because  he  rendered  the  necessary  service  of  gathering  betweei 
two  boards  the  various  conflicting  views  for  comparison,  anJ 
because  he  stood  on  the  threshold  of  tlie  modern  chemical  era, 
when  the  pregnant  clouds  were  gathering  over  tlie  thirsty  land 
ready  to  pour  down  their  refreshing  discoveries  over  a  period 
destined  to  stretch  through  the  next  century  and  a  half. 

Commencing  with  the  Haller  date,  and  indeed  a  little 
before  it,  we  therefore  enter  the  modern  experimental  or  second 
era,  which  is  illuminated  at  the  very  outset  by  such  names  as 
Reaumur  (16S3-1757)  and  Spallanzani  (1729-1799),  and 
these  two,  indeed,  ought  to  be  hyphenated,  for  together,  as  we 


'  For  further  data  see  an  admirable  resum6  by  R.  J.  Cary.  in  the 
Bulletin  of  The  Johns  Hopkins  Hospital,  May,  1916. 
» Garrison:   Hist,  of  Med.,  2d.  ed..  1917,  pp.  237  and  238. 
*  Popular  Science  Monthly,  February,  1909. 
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view  thorn  in  the  pLTSi)cetive  of  a  hundred  and  tifty  years,  they 
blazed  a  path  into  the  unknown  which  every  investigator  has 
of  necessity  followed  from  that  day  to  this. 

Mendel's  third  stadium  covers  the  period  of  tlie  chemistry 
of  digestion.  Hence  it  is  naturally  coincident  with  the  rise  of 
modern  chemistry,  and  may  be  said  to  begin  with  the  year 
1800,  and,  I  would  claim,  with  the  work  of  our  hero,  John  E. 
Young,  of  Maryland.  More  precisely,  this  era  blazoned  out 
with  the  discovery  of  free  hydrochloric  acid  in  the  gastric  Juice 
in  1884  by  Prout  (1783-1850),  right  after  which  came  the 
great  American  work  of  William  Beaumont  in  1833,  who. 
living  from  1785  to  1853,  experimented  upon  Alexis  St. 
Martin,  '"the  man  with  the  lid  on  his  stomach"  through  which 
the  processes  and  the  steps  of  digestion  were  conveniently  in- 
vestigated in  some  238  experiments. 

In  order  to  advance  more  specifically  my  claims  for  John  E. 
Young,  I  must  at  least  epitomize  the  work  of  Eeaumur  and 
Rpallanzani  just  mentioned.  Gary  calls  the  year  1753  a  "  red- 
letter  year  "  in  the  history  of  digestion,  as  it  was  in  that  year 
that  Reaumur  published  two  treatises  on  the  "Digestion  of 
Birds,"  the  first  dealing  with  the  digestion  of  grain-eating 
birds  with  a  gizzard,  a  stout,  muscular  stomach.  Food  was  put 
in  metal  tubes  open  at  the  ends,  except  for  a  wire  grating, 
which  kept  the  food  but  did  not  exclude  the  gastric  fluids ;  as 
the  food  remained  unchanged  he  concluded  that  the  gizzard 
contained  no  solvent  fluid  capable  of  digesting  the  aliment. 
His  second  memoir  dealt  with  carnivorous  birds  havijig  a  mem- 
branous stomach.  Here  he  found  that  digestion  was  effected 
by  a  gastric  fluid,  some  of  which  he  secured  by  putting  sponges 
in  his  tubes ;  when  these  were  ejected  lie  squeezed  out  an  opales- 
cent, salty,  rather  sour  fluid,  which  used  as  an  artiticial  diges- 
tant  resisted  putrefaction. 

Spallanzani  reviewed  Eeaumur"s  work,  confirmed  his  find- 
ings, and  greatly  enlarged  its  scope.  His  way  of  experiment- 
ing was  to  introduce  perforated  tubes  into  the  stomach,  fast- 
ened with  a  wire  around  the  neck  of  the  animal,  so  that  he 
could  conveniently  pull  the  tube  out  from  time  to  time  as  he 
noted  the  steps  of  digestion.  While  testing  a  great  variety  of 
aliments  in  tubes,  he,  also,  himself  swallowed  thin  linen  bags 
containing  food,  which  he  secured  for  investigation  after  their 
passage  per  aniim.  He  also  obtained  gastric  liquor  by  forcing 
himself  to  vomit  before  breakfast. 

"We  owe  thus  to  Spallanzani,"  says  Gary,  "after  Eeau- 
mur, the  definite  experimental  proof  of  the  solvent  power  of  the 
gastric  juice  upon  the  various  constituents  of  food,  but  he  was 
unable  to  go  much  beyond  this,  because  he  failed  to  recognize 
its  acid  character.  He,  however,  conclusively  disproved  the 
older  theories  of  digestion,  especially  that  of  trituration,  putre- 
faction, fermentation  and  maceration."  Spallanzani's  theorj- 
was  that  of  a  chemical  solution. 

The  first  English  experimenter  on  these  fruitful  lines  ap- 
pears to  have  been  Stevens  of  Edinburgh,  who,  in  1777,  wrote 
a  dissertation  entitled  "  De  Alimentorum  Concoctione." 

Great  and  fundamental  as  was  the  value  of  the  observations 
of  Reaumur  and  Spallanzani,  still  greater  was  the  fact  that 
they  established  the  absolute  necessity  of  experimental  methods 


in  investigating  digestive  processes.  In  doing  this  they  lighted 
a  torch  never  to  be  extinguished. 

In  striking  contrast,  and  so  forming  a  happy  setting  to  his 
pupil's  work,  is  the  thesis  of  Benjamin  Rush,  Young's  pre- 
eminent teacher  in  medicine,  which  by  a  happy  coincidence 
had  been  devoted  to  identically  the  same  topic  35  years  before, 
and  ofi'ered  for  his  doctorate  in  the  University  of  Edinburgh. 
Its  title  is  "  Dvisertatio  Phydca  rnaiiguraUs  De  Coctione 
Ciborum  in  Ventriculo."  Eush,  too,  selected  an  illuminating 
motto  from  Verulam  (Bacon),  "  Omnino  Scientia  ex  naturae 
lumine  petenda,  non  ex  antiqidtatis  ohscivritate.  Nee  refert 
quid  factum  fuerit;  illud  videndum  quid  fieri  possit."  The 
first  full-page  dedication  is  to  Benjamin  Franklin,  ambassador 
to  Britain. 

Eush  begins  his  dissertation  as  to  the  nature  and  functions 
of  the  gastric  Juice  ("^mccm,.«  ^a.s/n'cK.s  "),  by  complaining, 
"  Dolendum  est  liquorem  gastricum  in  ventriculo  adeo  sepul- 
tum  esse,  ut  experimentis  ndstris  suhjici  recu.set."  Eeaumur's 
work  was  clearly  not  known  to  him. 

Eush  then  goes  on  to  state  that,  as  far  as  conjecture  can 
decide,  this  s^lccu.■>■  is  a  thin  fluid  almost  of  the  same  nature 
as  saliva,  and  that  it  acts  vicariously  with  the  saliva.  Pigs, 
for  example,  which  have  little  saliva,  have  an  abundance  of 
gastric  Juice.  Rush  discusses  the  question  of  an  acid  ferment, 
suggested  by  van  Helmont,  and  disposes  of  it,  stating  that  his 
experiment  (given  at  the  end)  proves  that  it  is  not  necessary 
that  an  acid  ferment  should  ever  be  present  in  the  stomach.  He 
and  his  friend,  William  Penny,  were  wont,  with  commendable 
zeal,  to  throw  up  their  meals  for  test  purposes.  Eush  uses 
,  these  words,  concluding  that  the  "  coctio  "  of  the  food  in  the 
stomach  is  a  process  of  fermentation  "  Spectanda  nunc  sunt 
phaenomena  coctionis  in  ventriculo,  quae  consentire  phaeno- 
menis  fermentatioiiis  miro  mode  videntur.  In  omni  mole  fer- 
vente  ohservantur  inflatio,  extricatio  aeris,  et  mutatio  integra 
molis  ferventis.  Sed  haec  omnia  noiis  coctio  ciborum  in 
ventriculo  exhihet."  Rush  ends  with  thanks  to  his  master, 
William  Gullen,  who  suggested  his  subject,  addressing  him, 
"  Vale  egregium  academiae  decus." 

Coctio  clearly  means  the  act  of  digestion  in  whatever  way 
effected,  and  is  a  generic  and  not  a  specific  term. 

Benjamin  Eush  was  easily  the  master  mind  in  medicine  in  his 
day,  and  his  title  to  be  called  the  modern  Hippocrates,  and 
the  American  Sydenham,  was  hardly  then  disputed;  but  I 
venture  to  suggest  that  he  appears  in  this  thesis,  as  in  the  work 
he  was  destined  to  do  through  his  following  maturer  decades, 
rather  as  the  highest  expression  of  the  wisdom  already  attained 
than  as  a  pathfinder ;  he  had  no  genius,  no  premonitions,  and 
flashed  no  light  into  the  future. 

How  little  did  Rush  realize  that  in  that  class  of  1803  there 
sat  on  the  benches  a  country  boy  from  Western  ilaryland  who 
had  a  certain  rare  quality,  lacking  in  himself  and  in  his 
eminent  colleagues,  an  imagination  and  a  spirit  of  investiga- 
tion and  persistence,  tempered  by  sound  Judgment,  for  which 
the  world  is  ever  waiting;  a  spark  of  the  same  fire  which 
burned  in  the  breast  of  Vesalius,  and  of  Harvey,  and  in 
Eeaumur  and  Spallanzani.    Eush  had  his  unquestioned  merits, 
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and  holds  his  accredited  place  in  the  evolution  of  medicine  m 
our  country,  but  Young's  name  will  shine  with  an  ever  Ijrighter 
luster,  as  the  one  who  first  effectively  introduced  and  patiently 
followed  out  in  this  country  the  modern  laboratory  methods. 
Young  was  our  first  real  scientist  in  the  field  of  medicine,  and 
was  the  first  to  take  the  fundamental  step  of  demonstrating 
that  the  gastric  juice  is  an  acid,  with  solvent,  anti-putrefactive 
properties.  Van  Helmont  had  noted  the  acid  long  before  but 
it  had  been  forgotten  ;  John  Hunter  had  stated  it  and  had  then 
qualified  his  statement  until  it  had  no  force ;  Young  made  it 
the  subject  of  his  thesis,  demonstrating  his  contention  by 
numerous  experiments,  and  so  took  this  first  essential  step  for- 
ward in  the  study  of  the  chemistry  of  the  digestion. 

Y'oung  showed  that  the  gastric  juice  had  its  origin  in  a 
gastric  secretion,  and  that  it  did  not  arise  from  any  kind  of  a 
fermentative  process,  vinous,  acetous  or  otherwise.  He  also 
noted  the  important  fact  that  the  flow  of  the  gastric  juice  and 
that  of  the  saliva  were  synchronous. 

Young's  thesis  was,  therefore,  notable  and  marks  a  distinct 
advance  in  the  physiology  of  digestion.  He  first  takes  a  stand 
against  the  teaching  of  CuUen,  all-powerful  in  his  day,  who 
held  that  food  received  into  the  stomach  underwent  fermenta- 
tion with  the  formation  of  an  acid.  Young  declares,  "  That 
an  acetous  fermentation  takes  place  in  the  human  stomach  in 
a  healthy  state,  we  entirely  reject." 

Young  was  peculiarly  favored  by  our  North  American  faima, 
for  he  made  his  experiments  on  our  big  bull-frog,  then  called 
rana  ocellaia,  whose  large  esophagus  enabled  him  to  insert 
a  rana  pipiens  into  its  stomach  with  a  thread  tied  to  its  leg. 
He  pulled  the  small  frog  out  at  intervals  and  noted  the  steps 
and  rapidity  of  digestion  and,  disputing  the  theory  of  putre- 
faction, remarked  that  there  was  no  odor  of  decomposition. 

He  introduced  a  calculus  into  the  frog's  stomach  and  found 
it  gradually  dissolved,  and  recommended  this  method  of  treat- 
ing calculi  in  the  human  bladder  (as  others  had  done  before 
him)  by  ladling  juice  out  of  a  frog's  stomach  with  a  teaspoon 
and  putting  it  into  the  bladder.  He  put  beans,  peas,  wheat 
and  bread  into  the  frog's  stomach  and  found  that  in  30  hours 
the  beans,  peas,  and  wheat  were  not  in  the  least  acted  upon, 
but  that  the  Ijread  bag  was  empty ;  but  when  the  cereals  were 
crushed  he  found  that  they  were  digested. 

He  then  deals  at  greater  length  with  the  question  of  fer- 
mentation in  the  stomach,  and  investigates  the  three  kinds, 
"  vinous,  acetous,  and  putrefactive."  An  accommodating 
friend  took  a  meal  of  sugar  and  regurgitated  it  several  hours 
afterwards,  when  no  vinous  fermentation  was  found. 

Young  himself  dined  on  "  chicken  pye,"  and  irritated  the 
fauces  so  as  to  eject  the  "  pye  " ;  here  also  he  found  no  acetous 
change  after  further  warming  the  ejecta  for  nine  hours.  That 
the  acid  in  the  stomach  does  not  come  from  fermentation,  he 
proved  by  putting  litmus  in  the  stomach  of  the  frog,  as  well  as 
by  removing  and  examining  the  food  before  any  fermentative 
process  could  have  taken  place. 

Of  the  experiment  on  himself.  Young  says:  ''  I  took  some 
meat  on  an  empty  stomach:  in  half  an  hour  afterwards,  by 
irritating  my  fauces,  the  meat  was  thrown  up,  and  with  it  some 


gastric  fluid:  upon  being  tested,  an  acid  was  very  evidently 
present.  Here  no  one  can  suppose  the  acid  was  to  be  referred 
to  the  meat.  We  have  little  hesitation,  therefore,  in  saying 
that  the  acid  so  constantly  found  in  the  stomach  of  man  and, 
probably,  almost  all  animals,  is  to  be  referred  to  their  gastric 
fluid.  Having  thus,  we  hope,  traced  the  acid  of  the  stomach  to 
its  proper  origin,  we  next  attempted  to  ascertain  its  nature 
by  chemical  tests,  ilr.  Mitchell  being  in  good  health,  and 
having  the  power  to  ruminate,  frequently  threw  up  the  con- 
tents of  his  stomach  for  me;  which  being  filtered,  a  trans- 
parent and  acid  fluid  was  obtained,  on  which  the  following 
experiment  was  performed:  To  a  portion  of  this  fluid,  acetate 
of  lead  was  added,  a  white  precipitation  immediately  took 
place;  this  being  washed,  muriatic  acid  was  added,  which 
decomposed  it,  a  very  white  powder  remaining  at  the  bottom, 
and  a  fluid  above,  etc."  His  conclusion  was  that  he  was  dealing 
with  phosphoric  acid.  What  a  pity  that  he  did  not  recognize 
the  fact  that  the  very  acid  he  held  in  his  hand,  as  he  added 
it  to  the  fluid  was  the  acid  he  sought,  thus  placing  another 
great  discovery  to  his  credit ! 

In  the  course  of  these  experiments  Young  emptied  the 
stomachs  of  snakes,  as  well  as  of  frogs,  after  feeding  them  on 
various  materials — flesh,  bones,  teeth,  vegetables  and  cereals. 

He  explains  the  process  of  digestion  as  follows :  "  We  would 
therefore  explain  this  process  in  a  few  words.  Aliment  is 
dissolved  by  the  gastric  menstrumn;  it  then  passes  into  the 
duodenum  and  meets  with  bile  and  pancreatic  liquor;  after 
being  united  with  these,  a  heterogeneous  mass  is  formed  called 
chyme,  and  from  this  the  lacteals  secrete  chyle." 

He  concluded  that  the  tissues  absorbing  the  chyme  must 
play  a  vital  part  in  the  process,  and  not  merelj'  act  as  absor- 
bents, because  the  fluid  found  in  the  lacteal  vessels  was  always 
the  same  to  taste,  whatever  might  be  the  character  of  the  food 
partaken.  He  notes  in  this  connection  that  a  patient  of 
Dr.  Wistar's  lived  for  many  weeks  on  rectal  encmata  alone, 
where  bile  and  gastric  juice  and  pancreatic  liquors  could  not 
have  assisted  in  the  process  of  absorption. 

Mendel  adds  this  comment :  "  One  hundred  years  later  the 
obscure  importance  of  the  absorbing  alimentary  tract  must 
still  be  emphasized.  In  the  words  of  a  popular  text-book,  the 
energy  that  controls  absorption  resides  in  the  wall  of  the 
intestine,  presumably  in  the  epithelial  cells  and  constitutes  a 
special  form  of  imbibition  which  is  not  yet  understood.  Thus 
the  dignity  of  the  living  structures  still  remains  unchallenged." 

Young's  work  was  done  in  a  simple,  unpretentious  effort  to 
discover  the  secrets  of  nature  by  going  direct  into  her  house 
and  asking  questions.  He  disposed  of  the  excogitated  imagin- 
ary hyiJothcscs  of  his  predecessors  and  left  his  subject  on  the 
simple  basis  of  established  fact.  He  was  the  first  in  this 
country  to  take  the  necessary  steps  in  an  entirely  new  direction, 
leaving  it  to  his  followers  to  advance  step  by  step,  following  no 
other  general  methods  than  those  used  by  himself.  He  was 
both  a  pathfinder  and  a  sign-post;  he  cried  out,  "Come,  stand 
here :  this  is  the  solid  ground,"  and  he  pointed  out  the  direction 
to  subsequent  progress. 
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Young  was  the  very  first  American  medical  man  to  enter  the 
new  field  of  fruitful  experimentation,  and  to  bring  home  his 
own  sheaf  for  the  garner.  With  prophetic  foresight  lie  takes  his 
motto  for  the  title-page  of  his  thesis  from  the  great  Freneli- 
man,  the  father  of  modern  chemistry,  himself  an  experimenter 
in  physiology,  Lavoisier,  who  declared :  "  We  ouglit  in  every 
instance  to  submit  our  reasoning  to  the  test  of  experiment 
and  never  to  search  for  trutli  but  by  the  natural  road  of  experi- 
ment and  observation."  It  was  the  new  spirit  of  a  new  age 
which  we  of  English  stock  like  to  trace  to  Bacon,  who  laid 
down  the  maxim,  cited  by  Professor  Mendel,  "  Non  fingendum 
aut  excogitandum,  sed  quid  nahura  faciat  observandum,"  which 
I  venture  to  render  after  a  liberal  fashion. 

Long  and  weary  is  the  way  of  ratiocination. 
Notliing  fruitful  ever  comes  from  tedious  lucubration. 
Nature's  ways  are  only  found  by  patient  observation. 

What  Youxg  Did  for  Digestiox 

( 1 )  He  did  away  with  the  theories  of  innate  heat  and  vital 
spirits  as  the  essential  factors  in  the  act. 

(3)  He  did  away  with  the  notion  that  digestion  was  es.sen- 
tially  a  process  of  trituration,  fermentation,  or  putrefaction. 

(3)  He  showed  that  it  was  effected  by  an  acid  which  he  at- 
tempted to  analyze,  and  concluded  that  it  was  phosphoric  acid. 

(-1)  He  experimented  on  animals  and  on  men  (himself  and 
a  friend ) . 

(5)  He  secured  pure  gastric  Juice  and  experimented  with  it 
in  vitro. 

(6)  He  showed  that  the  acid  gastric  juice  cheeked  putre- 
faction. 

(7)  He  drew  the  inference  that  dyspeptics  ought  not  to 
dilute  the  gastric  juice  with  water. 

Young  has  been  a  most  mysterious  figure  in  American  medi- 
cine, and  until  now  nothing  has  been  known  about  him,  aside 
from  the  fact  that  he  went  from  Hagerstown  to  the  Uni- 
versity of  Pennsylvania,  where  he  studied  medicine,  and  that  he 
wrote  a  remarkable  thesis:  after  which  he  disappeared  from 
sight  as  completely  as  if  the  earth  had  swallowed  him.  E\eii 
the  significance  of  the  middle  letter  of  his  name  has  not  been 
known. 

Let  nic  present  categorically  the  hitlierto  known  facts :  ( 1 ) 
His  valuable  thesis  on  digestion;  (2)  his  name,  known  in  part : 
(3)  the  place  of  his  birth  (his  own  town  has  completely 
forgotten  him)  ;  (4)  the  year  of  his  graduation,  after  wbicli 
he  disappeared  into  oblivion. 

I  now  give  the  results  of  .some  investigations  I  have  been 
making  for  the  past  year. 

John  Bichardson  Young  (let  me  announce  his  full  name 
given  for  the  first  time  in  public  since  his  death  114  years 
ago)  was  born  in  Hagerstown,  then  called  Elizabeth-Town. 
He  was  the  son  of  Samuel  and  Ann  Eichardson  Young. 
His  mother  died  in  1791,  at  the  age  of  31,  when  her  son  was 
nine  years  old,  and  at  his  death,  thirteen  years  later,  he  was 
laid  beside  her  in  the  old  St.  John's  burying-ground  on  JIul- 
herrv  Street  at  Hagerstown. 


The  father.  Dr.  Samuel  Young,  was  a  native  of  Ireland,  a 
graduate  of  Trinity  College,  Dublin,  and  received  his  medical 
education  in  Edinburgh;  he  came  to  this  country  before  the 
Eevolution,  and  "  attained  a  high  position  as  a  physician  and 
a  good  man." 

John  Eichardson  Young  was  graduated  from  Princeton 
University  (then  the  College  of  New  Jer.sey)  in  1799,  when 
he  was  seventeen  and,  while  there,  was  a  member  of  the  Clio- 
sophic  Literary  Society. 

The  study  of  medicine  was  begun  with  liis  father,  from 
whom  he  received,  as  he  says  in  the  dedication  to  his  graduation 
thesis,  his  "first  principles  of  medicine."  The  affectionate 
relation  between  father  and  son  is  shown  in  other  instances, 
an  intimate  one  being  the  purchase  of  a  watch  made  in  London 
in  1804,  and  given  to  his  son  the  same  year,  the  year  after  his 
graduation,  several  months  after  he  had  joined  in  practice  with 
his  father,  and  the  year  of  his  death." 

John  E.  Young  continued  his  medical  education  at  the 
University  of  Pennsylvania,  arriving  in  Philadelphia  "  Sun- 
day 7th  of  N'ovember,  1802,"  as  a  small  note-book  records  in 
his  own  hand-writing.  He  graduated  on  June  9.  1803,  with 
the  thesis  which  is  his  title  to  fame. 

Instructors  in  the  medical  part  of  the  University  while 
John  E.  Young  was  a  student  were :  Dr.  William  Shippen, 
anatomy,  surgery,  midwifery,  with  Dr.  Caspar  Wistar,  adjunct ; 
Dr.  Benjamin  Eush,  institutes  of  medicine  and  clinical  medi- 
cine; Dr.  James  Woodhouse,  chemistry;  Dr.  Benjamin  Smith 
Barton,  materia  medica,  botany,  and  natural  history.  Dr.  Eush 
at  this  time  was  attending  also  to  the  duties  of  the  chair  of 
theory  and  practice  of  medicine,  made  vacant  by  the  death  of 
Dr.  Adam  Kuhn,  to  which  chair  Eush  was  regularly  appointed 
in  1805. 

John  Andrews,  D.D.,  provost  pro  tern,  at  the  time  of  Young's 
graduation,  was  also  a  Marylander,  born  in  Cecil  County  in 
1746 ;  he  was  ordained  a  clergyman  in  the  Church  of  England 
in  1767  in  London,  England,  was  a  missionary  at  Lewes,  Dela- 
ware, and  received  liis  degree  of  Doctor  of  Divinity  from  the 
newly-established  Washington  College  in  Mar\^land  in  178.5. 
He  was  headmaster  of  the  Academy  of  the  Protestant  Episco- 
pal Church  of  Philadelphia  from  1785-1789,  and  in  this  latter 
year  was  made  professor  of  moral  philosopliy  in  the  restored 
College  of  Philadelphia.  In  his  provostship  he  succeeded 
Dr.  McDowell  from  1810  to  1813. 

There  were  15  members  of  Young's  class,  one  of  whom,  John 
Stevenson  Mitchell,  of  Pennsylvania,  was  probal)ly  the 
"  Mr.  Mitchell "  who  lent  himself  so  obligingly  to  Young's 
experiments. 

While  a  student  at  the  T'liiversity  of  Penn.-;ylvania,  Young 
fell  under  the  sjiecial  notice  of  Dr.  Benjamin  Smith  Barton, 


'  This  watch  is  now  owned  by  Mr.  T.  Elliott  Patterson  of  Phila- 
delphia, who  carries  it,  and  who  t«lls  me  that  it  keeps  correct  time. 
Mr.  Patterson,  who  was  present  at  the  reading  of  the  Young  paper 
before  The  Johns  Hopkins  Hospital  Historical  Club,  exhibited  the 
watch. 
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who  became  his  friend  as  he  was  his  tear-her:  to  him,  also. 
Young  dedicates  his  thesis. 

Young's  thesis  was  published  by  Eaken  and  Mecum,  Phila- 
delphia, 1803.  This  edition  is  rare;  a  copy  is  in  the  Library 
of  the  Surgeon-General  at  Washington,  and  the  copy  which 
belonged  to  Benjamin  Rush  is  in  the  Eidgway  Branch  of  the 
Philadelphia  Library. 

The  work  is  contained,  also,  in  Caldwell's  "  Medical  Theses," 
1805,  which  can  be  seen  at  the  library  of  the  Surgeon-General. 
There  is  also  a  copy  in  the  Medical  and  Chirurgical  Library, 
Baltimore. 

John  E.  Young  found  his  professional  billet  awaiting  him 
on  graduating  in  June,  as  is  evident  from  an  advertisement 
July  13,  1803,  in  the  Maryland  Herald  and  Elizabeth-Town 
Weekly  Advertizer. 

NOTICE 

Having  taken  my  son,  Doctor  John  R.  Young,  as  a  partner  in  the 
practice  of  physic;  all  those  indebted  to  me  are  therefore  requested 
to  settle  up  their  accounts  to  this  date,  July  13,  1803. 

(Signed)     Samiel  YouxG. 

John  E.  Young  was  one  of  the  first  contributors  to  Barton's 
Philudelphia  Medical  and  Physical  Journal,  and  his  article, 
appearing  in  the  first  volume,  on  a  "Case  of  Tetanus  Cured 
by  Mercury,"  bears  the  date  March  29,  1804,  but  the  publica- 
tion did  not  appear  until  the  autumn,  several  months  after 
Young's  death,  and  Barton  in  a  footnote  says,  "  Some  account 
of  this  truly  ingenious  and  amiable  young  man  will  be  given 
in  a  future  number  of  this  Journal."  This  sketch,  however, 
never  appeared. 

In  the  same  vohune  of  tiic  Journal  (p.  145)  is  an  extract 
from  a  letter  by  Young  recording  his  use  of  "  Saccharum 
Saturni  in  cases  of  uterine  hicmorrhage  with  complete  success." 
This  letter  has  the  same  date,  March  29,  1804. 

An  unpublislied  manuscript  written  by  Young  has  been 
found  among  liis  effects  and  forms  an  interesting  addition 
to  his  writings.  The  paper  is  a  clear,  simply-worded  exposi- 
tion of  digesticm,  evidently  prepared  to  be  read  .before  a  mixed 
audience  and  before  his  own  work  in  that  subject  had  been 
broached.  The  manuscript  is  neatly  \vritten  and  bears  cor- 
rections in  several  places  in  another  hand,  probably  that  of 
his  father,  Dr.  Samuel  Young. 

Young  was  one  of  the  founders  of  tlie  Aiiicriran  Linncan 
Society,  of  which  Benjamin  Smith  Barton  was  president,  and 
was  a  member  of  the  Philadelphia  Medical  Society. 

There  is  one  more  brief,  sad  item  to  be  added,  about  this 
earnest  young  physician:  it  is  to  be  found  in  The  Maryland 
Herald  an'd  Hayers-Town  Weelcly  Advertizer  ot  June  13,  1804, 
just  11  months  later  tlian  the  former  notice:  "  Departed  this 
transitory  life  on  the  8th  instant  in  the  22d  year  of  his  age, 
John  E.  Young,  M.  D.,  of  this  Town,  after  a  long  and  tedious 
illness."  Following  this  are  two  poems  laudatory  of  the 
virtues  of  the  departed ;  one  is  signed  "  Corydon,"  and  the 
other  "  Erigena." 

On  a  beautiful  spring  day,  recently,  I  visited  the  grave  of 
John  Eichardson  Young  in  the  old  St.  John's  churclivard.    A 


fine  slab  of  sandstone  marks  his  resting-place,  inscribed  with 
this  legend : 

In  Memory 

OF 

John  R.  Young  M.  D. 

Who  Departed  This  Life 

ox  THE  8th  Day  of  Jine  1804 

IX  THE  22d  Year  of  His  Age 

"  J^ec  prosunt  domino  quae  prosunt  oynnihus  artes  " 

Pause  stranger  on  this  sacred  spot 
Here  give  to  worth  a  parting  sigh 
So  may  thy  grave  be  ne'er  forgot 
When  the  lorn  stranger  passes  by. 

The  grave  of  the  father  is  separated  from  that  of  his  son 
by  the  graves  of  two  sisters  of  John  B.  Young,  who  died  at 
the  ages  of  21  and  30,  respectively.  He  lived  34  years  after 
the  death  of  his  gifted  son,  and  was  108  years  old  when  he 
died  in  1838,  as  attested  by  his  gravestone. 

From  Hagerstown  I  journeyed  across  the  mountains  to  the 
little  town  of  McConnellsburg,  which  is  near  "  Brookside,"  the 
old  homestead  of  the  Pattersons,  beaittifully  situated  in  a 
mountainous  basin  in  Fulton  County,  the  wildest  part  of 
Southern  Pennsylvania.  Here  live  Miss  Bessie  Bell  Patterson 
and  her  two  brothers,  William  Calviu  and  John  Lind  Patter- 
son, whose  mother,  Mrs.  Isabella  Milligan  Patterson,  was  the 
second  cotxsin  of  our  John  R.  Young. 

In  this  attractive  mountain  home  I  saw  an  exquisite  minia- 
ture of  John  E.  Young,  painted  on  ivory  by  Peale,  and  an  oil 
portrait  of  old  Dr.  Samuel  Young. 

The  portrait  of  John  E.  Young  shows  a  youth  in  early  man- 
hood with  an  oval  face,  curling  brown  hair  coming  down  over 
the  forehead,  blue  serious  e_ves,  dark,  finely-marked  brows; 
neither  mtistaclie  nor  beard  is  worn;  the  face  reveals  both 
character  and  intellect.  The  reverse  of  the  miniature  bears 
two  gold  bands  with  rich  blue  glass  between,  and  in  the  center 
is  woven  the  chestnut  hair  of  John  E.  Young,  with  the  deli- 
cately wrought  intertwined  gold  initials  J.  E.  Y. 

Old  Dr.  Samuel  Young's  life-size  bust,  at  the  age  of  74,  shows 
him  tall  and  slim,  with  sloping  shoulders.  The  face  is  that  of 
an  old  man  with  scant  gray  hair,  blue  eyes,  thin  lips,  com- 
pressed, determined  mouth,  and  fine  intellectual  face.  The 
portrait  was  painted  by  J.  Frymier,  three  months  after  the 
son's  death. 

There  is  a  family  tradition  tiiat  John  E.  Young  as  well  as 
his  two  sisters  died  of  tuberculosis.  Dr.  H.  B.  Jacobs  suggests 
that  the  mother,  dying  at  the  early  age  of  31,  may  have  had 
the  same  disease  and  have  transmitted  it  to  her  children. 

I  have  ventured  to  draw  at  some  length  on  the  various  memo- 
randa which  have  grouped  themselves  about  the  name  of  John 
R.  Young,  as  but  a  just  tribute  to  a  young  nuin  of  great  prom- 
ise in  the  early  histor\'  of  American  medicine.  After  the  lapse 
of  114  years  we  can  well  afford  to  honor  his  memory  not  only 
for  his  great  achievement,  but  as  an  expression  of  thankful- 
ness for  the  spirit  which  animated  him — that  rare  spirit  which 
alone  has  been  the  beacon  light  of  our  profession  as  it  has 
groped  its  way  out  of  Cimmerian  darkness  into  the  light  of 
to-day. 
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He  first  caught  the  lighted  torch,  flashed  it  out  into  the 
darkness  and  passed  it  on  to  Beaumont,  who  sent  it  on  down 
from  hand  to  hand,  through  the  century,  renewed  and  nour- 
ished by  eacli  zealous  hand  that  grasped  it  until  its  brilliant, 
steady  glow  illuminates  the  whole  land. 

In  the  preparation  of  this  paper  personal  communications 
have  been  received  from  Miss  Bessie  Bell  Patterson ;  Mr.  T. 
Elliott  Patterson;  Dr.  Ewing  Jordan;  Judge  T.  J.  C.  Wil- 
liams; Dr.  John  McPherson  Scott;  Miss  Mary  L.  Titcomb, 
librarian,  Washington  County  Public  Library;  ]Mrs.  0.  H.  W. 
Hunter,  Hagerstown. 

To  Dr.  Jordan  I  am  particularly  indebted  for  supplying  the 
middle  name  of  John  R.  Young,  and  for  putting  me  in  touch 
with  the  living  members  of  the  Young  family. 

The  Presbyterian  Church  Records  (by  the  courtesy  of  the 
Rev.  J.  Russell  Garr)  and  the  Court-House  Records  (by  the 
courtesy  of  Mr.  Thomas  E.  Hilliard,  register  of  wills,  and 
Mr.  Edward  Oswald,  clerk  of  the  court  of  Hagerstown)  were 
consulted;  and  the  following  books  besides  those  named  in  the 
bibliography:  Catalogue  University  of  Pennsylvania  with  an 
Historical  Sketch,  1836;  Scharf's  History  of  Western  Mary- 
land; Williams'  History  of  Washington  County;  Cordell's 
Medical  Annals  of  Maryland. 

Some  of  the  most  valuable  data  I  have  been  able  to  secure 
have  come  into  my  hands  through  the  indefatigable  labors  of 
Miss  Harriet  Blogg,  who  has  followed  with  profit  some  exceed- 


ingly exiguous  clues,  and  who  has  in  addition  visited  Hagers- 
town, held  numerous  interviews,  and  has  inspected  and  secured 
a  copy  of  the  will  of  old  Dr.  Samuel  Young. 
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THE  BLOOD  PRESSURE  IN  AMYLOID  DISEASE  OF  THE  KIDNEY 

By  K.  HiROSU 
(From  the  Department  of  Pathology  of  The  Johns  Hopkins  University) 


Since  the  time  of  Rokitausky  so  many  have  studied  the 
influence  of  amyloid  disea.se  of  the  kidney  upon  the  blood 
tension  that  it  might  appear  that  little  remained  to  be  done. 
Nevertheless,  at  the  suggestion  of  Dr.  Welch,  the  following 
attempt  has  been  made  to  ascertain,  ( 1 )  whether  amyloid  ever 
occurs  in  the  kidney  without  nephritis,  (3)  what  types  of 
nephritis  are  associated  with  amyloid,  and  (3)  what  changes 
in  the  blood  pressure  and  in  the  condition  of  the  heart  and 
arteries  accompany  amyloid  disease  of  the  kidney. 

Historical  Survey 

Rokitansky  was  the  first  to  recognize  amyloid  di.sease  of  the 
kidney  (1842)  and  distinguished  it  under  the  name  Speck- 
idere  from  other  forms  of  Bright's  disease.  Virchow,  who 
studied  the  chemical  peculiarities  of  the  amyloid  substance, 
also  separated  as  belonging  to  a  third  form  of  Bright's  dis- 
ease those  cases  in  which  the  kidneys  contained  amyloid. 
Weigert  tried  to  differentiate  several  forms  of  amyloid  disease 
and  found  that,  although  there  are  a  few  cases  in  which  the 
amyloid  exists  in  the  arteries  without  other  change,  there  is 
generally  a  profound  modification  of  the  kidney  substance. 
The  most  common  form  is  the  so-called  large  white  kidney. 
Bartels  also  noted  the  frequent  association  of  amyloid  with 


chronic  parenchymatous  nephritis,  although  he  found  it  only 
rarely  with  contracted  kidneys.  Cornil  and  Ranvier  state  that 
there  is  always  an  associated  parenchymatous  neiDhritis. 
Wagner  divides  amyloid  disease  of  the  kidney  into  four  forms 
characterized  by  the  presence  of:  (1)  Slight  amyloid  of  the 
cortex  and  medulla  without  change  in  the  epithelium  or 
stroma,  (2)  slight  amyloid  with  fatty  degeneration  of  the 
epithelium  but  with  normal  stroma,  (3)  amyloid  with  fresh 
interstitial  changes  in  the  kidney,  and  (4)  the  amyloid  con- 
tracted kidney.  Grainger  Stewart  divides  Bright's  disease 
into  three  fonns,  of  which  one  is  the  amyloid  form,  and  recog- 
nizes periods  in  its  development:  (1)  The  period  in  which 
there  are  practically  no  macroscopic  changes,  (2)'  the  period  of 
swelling,  and  (3)  the  period  of  contraction  which  may  become 
extreme. 

Charcot,  Rosenstein,  Leyden,  Aufrecht,  Litten  and  Raubit- 
schek  express  essentially  similar  views. 

As  to  the  condition  of  the  heart  and  the  state  of  the  blood 
pressure  in  amyloid  disease  of  the  kidney,  the  opinions  of 
writers  upon  this  subject  are  almost  in  agreement. 

Weigert  and  Bartels  find  no  enlargement  of  the  heart  and  no 
increase  in  blood  pressure,  while  Wagner  and  Rosenstein  state 
that  hypertro])hy  of  the  left  ventricle  may  appear  rarely  in  as- 
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sociation  with  amyloid  kidneys  and  then  only  when  there  is  an 
advanced  contraction  of  the  kidney.  Eaubitschek  found  no 
hypertrophy  of  the  ventricle  in  cases  of  pure  amyloid  disease  of 
the  kidney  and  T.  C.  Janevvay  agrees  with  this  view.  Geisbock, 
Buttermann,  Hensen,  Hayaski  and  others  report  cases  of  amy- 
loid disease  involving  the  kidneys,  with  subnormal  blood 
pressure. 

It  is  evident  from  the  foregoing  that  while  the  presence  of 
amyloid  in  the  kidneys  is  associated  with  various  forms  of 
nephritis,  the  impression  prevails  that  there  is  no  hypertrophy 
of  the  heart  and  no  increase  of  blood  pressure. 

Material 
Of  87  cases  of  amyloid  disease  collected  in  the  pathological 
departments  of  The  Johns  Hopkins  University  and  Bay  View 
hospitals,  59  were  selected  which  showed  definite  amyloid 
changes  in  the  kidneys.  Sections  were  stained  by  the  various 
well-known  methods  and  the  cases  analyzed  and  tabulated  to 
show  the  condition  of  the  kidneys,  heart  and  other  organs  as 
well  as  the  state  of  the  blood  pressure  and  other  clinical  condi- 
tions. These  tables  are,  however,  so  extensive  as  to  make  their 
publication  impossible,  and  we  have  been  content  with  a  sum- 
mary of  the  results  of  the  analysis. 

Pathological  Anatomy 

The  changes  in  the  kidneys  are  extremely  variable.  Amy- 
loid is  found  in  the  glomeruli,  in  the  other  blood  vessels  of  the 
kidney  and  in  the  walls  of  the  tubules. 

The  glomeruli  were  practically  always  involved.  There  was 
one  case,  however,  showing  amyloid  in  the  spleen,  liver  and 
other  arteries  of  the  kidney  in  which  the  glomenili  were  free. 
Such  cases  have  been  reported  by  many  authors  (Schmitz, 
Rosenstein,  Kyber,  Litten,  et  «./.),  while  Kyber  also  reports  one 
in  which  amyloid  was  found  in  the  glomeruli  only. 

The  remaining  blood  vessels  were  affected  in  all  but  13  eases, 
while  the  walls  of  the  tubules  showed  amyloid  less  often. 
There  is  marked  variation  in  the  quantity  of  amyloid  deposited 
in  the  various  parts  of  the  blood  vessels,  a  fact  which  has  long 
since  been  recognized. 

The  epithelium  of  the  tubules  showed  changes  in  practically 
all  the  cases,  appearing  almost  normal  in  only  one  instance,  in 
which,  however,  there  were  rather  extensive  scars.  In  general, 
the  tubules  were  dilated  with  swollen  granules  or  fatty  epi- 
thelium or  were  lined  with  much-flattened  cells.  Granular 
and  hyaline  casts  and  epithelial  debris  wore  common. 

The  interstitial  tissue  was  increased  in  amount  and  infil- 
trated with  wandering  cells  in  all  but  10  cases  which  showed 
no  changes.  In  22  cases  the  stroma  was  especially  increased, 
diffusely  in  some  cases,  but  in  others  particularly  in  the  cortex 
round  the  glomeruli. 

It  is  evident  from  this  that  in  every  case  there  was  at  least  a 
trace  of  nephritis  with  degenerative  changes  in  the  epithelium 
of  the  tubules  and  scarrinir  of  the  most  affected  areas. 


The  question  arises  as  to  the  relation  between  the  amyloid 
deposit  and  the  other  changes  in  the  kidneys,  and  it  is  most 
important  to  know  if  possible  whether  both  were  caused  by  the 
same  etiological  factor  or  whether  the  formation  of  amyloid 
preceded  and  caused  the  nephritis,  or  the  nephritis  the  amyloid. 

That  the  succession  of  events  is  not  the  same  in  all  cases  is 
clear  from  the  following  facts.  In  the  amyloid  kidney  there  is 
sometimes  extreme  fatty  degeneration  of  the  epithelium  with 
very-  slight  amyloid  change  or,  on  the  contrary,  extreme 
amyloid  change  with  verv  slight  alteration  of  the  parenchyma 
of  the  kidney.  Indeed  there  are  cases  in  which,  in  the  pres- 
ence of  amyloid  changes  in  spleen  and  liver,  the  kidneys  show 
parenchymatous  changes  only. 

On  the  whole,  there  seems  to  be  little  reason  to  believe  that 
the  amyloid  itself  can  play  any  part  in  causing  the  nephritis. 
Eather  it  is  possible  that  the  disease  which  causes  the  produc- 
tion of  the  amyloid  is  also  capable  of  producing  changes  in  the 
kidney  substance.  Nevertheless,  the  fact  that  one  may  find 
kidneys  in  an  advanced  stage  of  contraction  and  scarring  in 
which  amyloid  is  beginning  to  appear  seems  to  show  that  the 
amyloid  may  be  developed  secondarily. 

Blood  Pressuke 

It  is  generally  stated  that  in  contrast  with  the  cases  of 
nephritis  uncomplicated  by  amyloid,  the  blood  pressure  in 
cases  of  nephritis  with  amyloid  is  not  increased.  This  appears 
to  be  supported  in  this  series,  although  there  are  six  cases  in 
which  the  heart  weighed  over  400  grams.  Unfortunately  the 
blood  pressure  was  not  exactly  measured  in  these,  but  is  merely 
noted  as  "  good  tension  "  or  "  fair  tension,"  except  in  one  case, 
in  which  the  heart  weighed  440  grams  and  in  which  the  systolic 
pressure  was  120  mm.  In  13  other  cases  in  which  the  measure- 
ments of  the  pressure  were  made  the  heart  did  not  exceed  ' 
300  grams  in  weight  and  was  generally  below  250  grams.  In 
these  the  systolic  pressure  ranged  from  90  to  120  mm.  Tig.  and 
the  diastolic  from  60  to  90  mm.  i 

It  might  be  thought  that  the  cases  in  which  tlie  heart  was  1 

enlarged  were  especially  those  in  which  the  development  of  a  I 

chronic  nephritis  with  contracted  kidney  had  preceded  the 
appearance  of  amyloid  and  therefore  a  survey  of  the  weight  of 
the  kidneys  might  be  of  interest.  In  40  cases  the  kidneys 
weighed  more  than  300  grams;  while  in  nine  only  did  they  fall  j 

below  this  weight.  In  the  cases  in  which  the  heart  weighed 
over  400  grams,  the  kidneys  weighed  400,  500,  550  and  300 
grams.  There  were  two  other  cases  in  which  there  were  small 
granular  kidneys.  Thus  the  great  majority  of  the  kidneys  in 
which  amyloid  is  found  are  distinctly  larger  than  normal,  and  J 

even  in  those  cases  in  which  the  heart  is  enlarged  there  were  ^ 

only  two  cases  in  which  the  kidneys  had  the  character  of  con- 
tracted kidneys.  Of  the  11  cases  in  which  the  combined 
weight  of  the  kidneys  was  below  300  grams,  only  one  presenlcd 
a  heart  of  weight  greater  than  350  grams. 

The  reason  for  the  absence  of  cardiac  hypertrophy  and  of 
heightened  blood  pressure  in  cases  in  which  there  is  amyloid 
disease  of  the  kidney  is  quite  unknown.    Geisbock  found  that 
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in  most  cases  of  tuberculosis  the  blood  pressure  is  low,  and  Bou- 
veret  emphasizes  the  fact  that  hypertrophy  of  the  heart  may 
be  lacking  in  chronic  nephritis  where  there  is  also  senility, 
tuberculosis  or  other  cause  of  cachexia.  The  suggestion  that 
the  low  blood  tension  may  depend  upon  a  coincident  extensive 
destruction  of  the  adrenal  by  the  deposit  of  amyloid  is  not  con- 
vinciag,  since  it  is  by  no  means  proven  that  the  high  blood  pres- 
sure in  nephritis  is  brought  about  by  the  adrenal  secretion.  In 
this  series,  12  cases  showed  involvement  of  the  adrenals,  but  of 
these  one  at  least  showed  a  high  blood  pressure  and  another 
a  great  hypertrophy  of  the  heart. 

OEdema  appears  to  be  a  not  iincommon  symptom  of  amyloid 
disease  and  was  present  in  21  of  these  cases.  Eosenstein  found 
it  in  61  of  72  cases,  Fehr  in  98  of  152  cases,  while  Grainger 
Stewart  found  it  in  only  6  of  100  cases. 

From  the  analysis  of  the  cases  it  was  found  that  tuberculosis 
occurred  in  28  and  syphilis  in  22.  Other  chronic  infections 
were  also  found,  often  in  connection  with  these,  so  that  the 
cause  of  amyloid  disease  cannot  be  regarded  as  simple. 

Thirty-two  cases  were  male  and  27  female.  Fehr  reports  89 
cases  in  males  and  63  in  females. 

With  regard  to  age.  it  was  found  that  most  of  the  cases  died 
in  the  third  decade,  as  shown  in  the  following  table : 

Age    1-10        11-20      21-30        31-10       ll-SO       51-60      61-70 

Dickenson  61  cases 3  11  21  10  10  3  3 

Fehr  144  cases   6  24  43  36  23  7  7 

Hennings  76  cases 3  19  21  20  7  3  2 

Rosensteln   32  cases    ....0  1  11  5  9  4  2 

Hirose  59  cases 0  3  18  12  15  S  3 

The  excess  of  deaths  with  amyloid  diseases  in  the  third 
decade  is  probably  due  to  the  fact  that  tuberculosis  is  so  com- 
mon in  persons  of  that  age. 

It  is  striking  that  of  the  59  cases,  2G  were  negroes,  in,  spite 
of  the  fact  that  more  whites  than  negroes  were  treated  in  tlie 
hospital.  Lambert  thinks  that  the  influence  of  race  upon  the 
incidence  of  amyloid  is  negligible.  In  oriental  countries, 
especially  in  Japan,  it  has  been  thought  rare,  but  recently 
Japanese  authors  (Katsurada,  Miura,  Matsuo,  Nagayo,  Sugai, 
Tanaka,  Tsunoda,  Takesaki,  Yamagiwa)  have  reported  many 
eases  in  which  amyloid  disease  was  advanced. 

SUMMAHT 

1.  In  a  series  of  59  cases  the  presence  of  amyloid  in  the  kid- 
neys has  always  been  associated  with  chronic  nephritis.  It  is 
impossible  to  determine  whether  the  nephritis  antedated  the 
amyloid  or  was  developed  coincidentally  with  it.  In  40  cases 
in  which  measurements  were  given  the  kidneys  were  larger 
than  normal,  while  in  nine  they  were  small  and  granular. 

2.  In  all  but  one  of  the  15  cases  in  which  the  blood  pressure 
was  recorded  it  was  found  to  be  normal  or  below  normal.  In 
the  one  case  in  which  the  systolic  pressure  was  170  mm., 
the  kidneys  were  ratlier  lirge  and  there  was  no  cardinc 
hypertrophy. 

3.  Of  the  59  cases,  10  showed  cardiac  hypertrophy,  but  only 
one  of  these  was  associated  with  small  granular  kidneys,  and  in 
none  was  high  arterial  tension  noted. 


It  appears  from  this  that  even  if  it  be  assumed  that  a  per- 
sistent nephritis  produced  cardiac  hypertrophy  and  hyper- 
tension, the  advent  of  the  amyloid-forming  process  must  have 
reduced  the  blood  pressure  to  a  low  point  and  may  even  have 
caused  a  retrogression  in  the  size  of  the  heart. 

In  conclusion,  it  gives  me  great  pleasure  to  extend  here  my 
heartfelt  thanks  to  Professors  Doctors  Welch  and  Winternitz, 
and  to  express  my  sincere  appreciation  of  their  keen  interest  in 
this  study  and  of  their  many  helpful  suggestions  and 
directions.  Moreover,  I  beg  to  acknowledge  my  obligation  to 
the  physicians  in  The  Johns  Hopkins  Hospital  and  Bay  View 
Hospital  who  have  kindly  permitted  me  to  publish  the  clinical 
histories. 
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THE  SINUS-SPUD 

By  William  S.  Halsted,  11.  D. 
Many  times  for  the  past  22  years  I  have  been  reminded  at 


the  operating  table  and  in  the  wards  of  a  certain  remarkable 
case  to  which  I  have  frequently  referred  in  my  clinics  as 
typifying  in  an  unusual  and  extreme  fashion  nature's  pro- 
cess of  local  protection  and  repair  in  her  combat  with  infection. 
In  this  period  I  have  seen  three  other  cases — the  last  one  only 
a  year  ago — which,  in  the  essential  features,  were  almost 
identical  with  the  first. 

Case  1. — About  22  years  ago  a  distinguished  physician  from  a 
neighboring  city  consulted  me  in  regard  to  a  tumor  which  he  and 
his  collegues  believed  to  be  a  cancer  of  the  rectum.  Just  before 
leaving  home  he  made  his  will,  believing  that  his  life  would  soon 
be  terminated  either  by  operation  or  by  the  disease.  He  was 
admitted  to  The  Johns  Hopkins  Hospital  and  the  story  told  by  the 
notes  of  his  case  is  as  follows: 

Surg.  No.  4949.  Male,  St.  59.  Admitted  to  The  Johns  Hopkins 
Hospital  December  20,  1895.    Discharged  January  4,  1896. 

The  patient  states  that  he  first  observed  a  tumor  in  his  perineum 
about  two  months  ago.  Occasionally  he  has  noted  neuralgic-like 
pains  in  this  region. 

In  the  perineum,  1  cm.  to  the  left  of  the  mid-line  and  2  cm. 
posterior  to  the  scroto-perineal  junction,  the  tip  of  a  hard  teat-like 
mass  can  be  felt.  The  tumor  can  be  traced  from  this  point  across 
the  median  line  to  the  right  side  and  thence  backward  toward 
the  rectum  and  bulbo-membranous  urethra.  The  anterior,  more 
superficial,  part  lies  just  beneath  the  skin  and  is  freely  movable; 
the  central  portion  is  less  movable,  and  the  posterior  extremity 
is  quite  fixed  and  deep.  The  mass  is  hard  and  insensitive,  except 
on  rough  manipulation.    Rectal  examination  negative. 

Operation  December  il.  1895  (Dr.  Halsted). — A  straight  incision 
through   skin   and   fat   exposed   the  nearly   circumscribed   tumor 


which  was  composed  solely  of  fibrous  tissue.  In  its  center  was  a 
sinus  which,  traced  with  a  fine  probe,  was  found  to  be  about  7  cm. 
long.  It  was  blind  at  both  ends.  (Yid.  Figure.)  Posteriorly  the 
tumor  terminated  on  the  aponeurosis  of  the  levator  ani  muscle 
about  at  the  junction  of  the  transversus  perinei  and  erector  penis 
muscles.     In  the  course  of  the  dissection  the  bulbo-membranous 


Approximate  Dimexsioxs  of  the  Sixis-Spid  axd  its  Cextral 
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Sectioxs. 

urethra  was  exposed,  and  the  fact  established  that  the  sinus  had  no 
communication  either  with  it  or  with  the  rectum.  The  wound  was 
left  unclosed  with  the  idea  that  any  overlooked  communication 
with  the  rectum  or  urethra  might  be  promptly  detected.  But  no 
fistula  resulted. 

Ca.se  2. — The  second  case  of  what  I  have  termed  sinus-finger  or 
sinus-spud  was  also  a  private  patient  at  The  Johns  Hopkins  Hos- 
pital, but,  unfortunately.  I  have  not  been  able  to  find  the  history 
and  cannot  recall  the  name  of  this  patient.  The  pertinent  facts, 
however,  I  remember  distinctly. 
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The  patient,  a  male,  set.  about  35,  was  short  in  stature,  rather 
emaciated  and  of  sallow  complexion.  He  complained  of  a  dull  pain 
in  the  right  iliac  fossa,  but  denied  having  had  attacks  suggestive  of 
appendicitis.  A  very  hard,  rather  diffuse  hut  quite  nodular  mass 
could  be  palpated  in  the  region  of  the  appendix.  I  expressed  to  the 
patient's  friends  the  opinion  that  he  probably  had  a  cancer,  either 
of  the  cecum  or  of  the  vermiform  appendix,  and  advised  explora- 
tion. The  patient  had  a  horror  of  the  knife  and  refused  to  be 
operated  upon.  In  the  course  of  a  few  months  he  again  presented 
himself  for  examination.  The  mass  was  definitely  smaller  and  per- 
haps harder;  it  was  only  slightly  if  at  all  tender  and  caused  vmv 
little  discomfort.  There  seemed  to  be  considerable. improveme^^ 
the  patient's  general  condition.  Withdrawing  my  diagnosis,««^can- 
cer  1  urged  exploration,  believing  that  the  appendix  was  re^fnsible 
for  the  trouble.  The  patient  again  declined  operation,  but  returned 
in  the  course  of,  perhaps,  six  or  eight  months  for  observation. 
The  mass  diminished  slowly  in  size  until  at  the  end  of  about  one 
year  it  resembled  in  form  the  tip  of  a  finser.  Forcible  palpation 
of  the  little  spud  caused  no  pain.  Of  the  ultimate  fate  of  the  mass 
or  of  the  patient  I  know,  unfortunately,  nothing,  but  I  am  quite 
sure  that  this  was  another  instance  of  a  fine  sinus  surrounded 
by  a  finger-like  bud  of  connective  tissue. 

Ca.se  3.— Surg'.  No.  11187.  Male,  st.  48.  Admitted  to  The  Johns 
Hopkins  Hospital  November  16,  1900.  In  May,  1S99,  the  patient 
had  been  treated  for  fistula  in  ano. 

About  two  weeks  before  admission  he  had  had  quite  severe  pain 
"  back  of  the  rectum."  He  stated  that  there  had  been  slight  swell- 
ing and  faint  redness  somewhere  in  this  region,  but  he  had  not 
observed  blood  or  pus  or  anything  abnormal  in  the  stools.  The 
pain  was  not  increased  at  defecation. 

Examination:  In  the  mid-line,  just  posterior  to  the  scrotum  is 
a  hard,  circumscribed,  quite  freely  movable  and  slightly  tender 
mass.  Nearer  the  anal  margin  along  the  raphe  is  a  little  abnor- 
mally resistant  and  slightly  reddened  area.  The  two  swellings 
seem  to  be  connected  by  a  narrow  strip  of  indurated  tissue. 
"  Dr.  Halsted  described  the  prominence  in  the  anterior  part  of 
th^JgSrjneum  as  a  finger-like  mass  connected  with  the  posterior 
area  of  Induration  by  a  pencil-like  process." 

opernlioii  Xavember  11,  li)O0. — Complete  excision  of  the  areas  of 
induration.  The  excised  mass  consisted  solely  of  fibrous  tissue 
surrounding  a  sji^ufl  tract.  In  the  anterior  finger-like  portion  the 
sinus  was  very  me'and  its  connective-tissue  capsule  remarkably 
thick.  Posteriorly  the  sinus  was  wider  and  its  fibrous  envelope 
much  thinner.  There  were  some  tiny  pockets  of  pus  and  necrotic 
tissue  in  the  posterior  portions  of  the  sinus.  Careful  search  was 
made  for  a  -fistulous  connection  with  the  rectum  or  urethra,  but 
none  was  found. 

Observations  made  by  the  patient  during  urination  and  defe- 
cation failed  to  detect  escape  of  gas  or  fluid  or  foreign  matter  into 
the  wound.  There  was  no  evidence  of  fistula  at  the  time  of  dis- 
charge from  the  hospital  December  15,  1900.  After  a  little  more 
than  a  year  (February,  1902),  however,  the  patient  returned  with 
a  perineal  fistula,  which  communicated  with  the  urethra. 

Casf.  4. — Male,  set.  45,  consulted  me  in  May,  1917,  for  a  tumor  in 
his  perineum.  He  stated  that  he  had  never  had  any  urethral 
trouble.  Two  years  previously  he  had  been  operated  upon  for 
hemorrhoids.  About  one  year  after  this  operation  he  had  begun 
to  be  troubled  with  pain  in  the  perineum. 

On  examination  a  hard,  smooth,  finger-like  mass  about  5  cm. 
long  and  perhaps  1.5  cm.  broad  was  found  in  the  perineal  mid-line 
extending  backwards  to  within  2  cm.  of  the  anal  margin.  The 
anterior  end  of  the  mass  was  rounded,  definitely  circumscribed  and 
not  adherent  to  the  skin,  which  was  normal  in  appearance  and 
texture.  Quite  forcible  manipulation  of  the  finger-like  tumor 
caused  no  pain,  nor  did  there  seem  to  be  any  tenderness  on  deep 


pressure.  The  rectum  was  examined  with  negative  result.  The 
patient  experienced  no  abnormal  sensations  at  stool  or  during 
micturition.  The  findings  altogether  were,  to  the  best  of  my 
recollection,  almost  precisely  the  same  as  in  Cases  1  and  3.  I 
assured  the  patient  that  the  tumor  was  not  a  neoplasm,  as  had 
been  supposed,  and  explained  to  him  its  nature.  Operation  was 
deferred  on  account  of  urgent  business  affairs. 

About  two  months  later,  July  29,  1917,  the  patient  consulted 
Dr.  Follis  because  the  mass  had  increased  in  size  and  become 
tender.  Dr.  Follis,  who  had  assisted  me  to  operate  on  Case  3, 
immediately  recognized  the  nature  of  the  trouble  and  advised 
excision.  For  some  reason  operation  was  again  deferred.  On 
examining  the  patient  three  weeks  later  Dr.  Follis  noted  that  the 
mass  had  entirely  vanished.  Incident  to  its  subsidence  there  had 
been  observed  no  signs  of  an  abnormal  discharge  from  rectum  or 
urethra  and  no  unusual  sensations. 

In  April  of  this  year  (1918)  the  patient  consulted  Dr.  Follis 
with  reference  to  another  matter  and  stated  incidentally  that  there 
had  been  no  return  of  his  perineal  trouble. 

We  may,  I  think,  confidently  a.^sunie  tliat  tlie  nature  of  tlie 
tumors  or  spuds  was  tlie  same  in  the  four  cases  liere  recorded. 
In  the  three  perineal  cases  the  pictures  were,  in  every  particu- 
lar, so  nearly  identical  that,  presumably,  they  had  also  a  cause 
in  common.  In  one  instance  (Case  3)  a  urethral  fistula 
developed  two  years  after  the  excision  of  the  sinus  and  its 
fibrous  wall.  Hence  from  this  we  might  naturally  conclude 
that  a  urethral  lesion  was  responsible  for  all  of  the  perineal 
spuds,  notwithstanding  the  fact  that  no  one  of  the  three 
patients  could  recall  having  had  at  any  time  a  urethritis.  But 
this  patient  (No.  3)  had  been  treated  for  fistula  in  ano  a  year 
before  his  perineal  tumor  appeared,  and  No.  4  had  been 
operated  upon  for  hemorrhoids.  In  the  two  cases  operated 
upon  by  me  (Nos.  1  and  3)  we  felt  we  could  assert  positively 
that  at  the  time  of  operation  the  sinus  did  not  communicate 
with  either  rectum  or  urethra.  In  both  of  these  cases,  further- 
more, the  sinus  did  not  extend  in  either  direction  to  the  end 
of  the  spud.  The  original  urethral  or  rectal  openings  must 
have  been  very  minute  and  have  become  closed. 

It  is,  I  think,  particularly  significant  that  in  the  three 
perineal  cases  the  situation  of  the  spud  was  precisely  the  same, 
and  the  dissection  in  the  two  operated  cases  led  to  the  same 
spot,  viz.,  to  the  neighborhood  of  the  bulbo-membranous 
urethra.  If  the  three  cases  had  been  of  rectal  origin  it  is 
extremely  unlikely  that  the  rectal  perforation  would  in  each 
have  been  identically  at  the  same  point. 

How  is  the  disappearance  of  the  spud  in  Case  4  to  be 
explained  ?  Did  an  abscess  form  and  rupture  into  the  urethra, 
or  did  the  acute  inflammatory  process  sterilize  the  chronic 
sinus  and  thus  bring  about  ah.sorption  of  the  fibrous  tissue 
and  its  lining?  The  latter  explanation  is,  I  think,  the  more 
plausible,  for  if  an  abscess  had  ruptured  into  the  urethra  it 
is  likely  that  there  would  have  been  some  indication  of  it 
either  at  the  time  or  later.  An  analogous  process  is  observed 
occasionally  in  atheromatous  or  sebaceous  cysts.  A  wen  may 
disappear  after  being  inflamed ;  its  epithelial  lining  becomes 
destroyed  and  the  sac  absorbed  as  a  result  of  the  infection. 
So,  too,  an  empyematous  gall-bladder  may  rapidly  shrivel 
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to  a  nubbin,  and  an  inflamed  appendix  to  a  fibrous  cord. 
Sinus  tracts  of  years  standing  heal  promptly  when  sterilized. 
I  recall  having  seen  an  abscess  of  the  tongue  without  operation 
become  rapidly  converted  into  a  sterile  cyst  with  clear  contents. 
Correct  interpretation  of  the  condition  is  important, 
although  failure  to  recognize  the  nature  of  the  tumor  could 
hardly  be  disastrous.  Faulty  diagnosis,  however,  caused  three 
of  the  patients  great  distress. 


A  finger-shaped,  subcutaneous  tumor  of  the  perineum, 
quite  free  at  its  tip  and  with  the  hardness  and  elasticity  of 
cartilage,  is  probably  a  sinus-spud  and  may  be  recognized 
abnost  at  the  first  touch  of  the  palpating  finger. 

Many  surgeons  undoubtedly  will  recall  transitional  forms  of 
sinus-spud — bud-like  processes  of  fibrous  tissue  of  various 
dimensions  enveloping  a  central  sinus  communicating  with  the 
rectum,  urethra  or  mouth. 


MEDICAL-INDUSTRIAL  RELATIONS  OF  THE  WAR^ 

By  David  L.  Edsall,  M.  D.,  Boston 


The  use  now  of  the  word  "  war  "  in  a  title  demands  that 
one  shall  offer  some  definite  line  of  action,  some  facts  upon 
which  action  may  be  built,  or  an  apology.  I  fear  that  I  shall 
leave  you  with  the  feeling  that  the  apology  is  due,  for  I  shall 
speak  of  war  conditions  chiefly  as  illuminating  what  we  have 
not  done  in  the  past,  or  what  we  need  to  do  in  the  future.  But 
I  have  not  used  the  word  inadvertently  or  to  excite  attention, 
for  by  this  manner  of  treatment  I  can  still  hope  to  indicate, 
if  I  do  not  specify,  the  directly  medical  demands  of  the 
moment,  for  they  are  those  of  the  future,  met  as  well  as  may 
be  done  by  hasty  methods;  and  there  are  several  branches  of 
the  problem  that  are  so  outstanding  that  each  must  be  referred 
to  in  order  merely  to  picture  the  scope  of  the  general  problem, 
so  that  to  go  into  details  in  all  of  these  would  be  impossible 
and  I  shall  rather  refer  you  to  more  expert  sources  for  details. 
And  besides  the  distinctively  medical  problems,  which  are 
themselves  sufficiently  numerous  and  complicated,  one  must 
give  at  least  a  little  thought  and  discussion  to  the  world-wide 
influence  that  the  war  has  had  in  arousing  or  accentuating 
movements  in  the  management  of  industry  and  among 
industrial  workers,  movements  that  will  certainly  have  pro- 
found influences  and  may  have  tremendous  influences  upon 
the  world,  and  not  impossibly  with  singular  promptness  and 
directness  upon  medicine  as  a  profession. 

If  in  a  brief  time  I  can  give  a  superficial  suggestion  of  the 
general  relations  of  medicine  to  industry,  and  can  combat  what 
I  think  I  may  fairly  call  the  common  academic  aloofness  of 
medicine  toward  these  things,  can  combat  it  without  desir- 
ing to  destroy  a  grateful  and  healthy  conservatism  in  medicine, 
and  without,  of  course,  wishing  to  mingle  in  the  bitterness 
and  strife  that  our  minds  involuntarily  attach  to  industrial 
issues — though  we  nevertheless  must  sometimes  come  close 
to  these  things — I  shall  have  accomplished  my  main  purpose. 

In  bringing  in  one  of  his  pet  views  in  a  discussion  before 
the  British  Medical  Association,  Clifford  Allbutt  once  an- 
nounced, "  I  will  now  trot  out  my  old  jade."  Dr.  Miller 
intimated,  when  he  asked  me  to  come  here,  that  I  might  be 
permitted  to  do  the  same;  but  I  want  to  dress  my  old  jade 
in  somewhat   new  trappings — or  rather,  they  are  not  quite 
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new  but  have  been  on  hand  for  some  time  and  I  liave  tried 
them  on  tentatively  before,  but  I  was  not  sure  that  they 
appeared  to  fit  the  humor  of  my  audience  and  put  them 
away  for  a  more  convincing  occasion.  I  think  the  war  gives 
this  occasion,  and  I  snM  make  bold  to  determine  whether  you 
do. 

I  have  long  ridden  a  hobby  that  has  the  fascination  of  not 
only  being  an  amusement,  but  of  possessing  both  clinical  and 
research  interests  and  also  large  human  interests,  relating 
both  to  individuals  and  to  groups  of  people.  Industrial 
disease  combines,  to  an  unusual  degree,  the  charm  of  the 
study  of  disease  itself,  of  its  etiology,  and  of  the  wide  human 
relations  of  medicine,  and  it  brings  one  into  touch,  besides, 
with  an  unlimited  display  of  constantly  changing  technical 
processes  that  exhibit  the  ingenuity  and  resourcefulness  of 

•man  ^  the  full.  But  interesting  hobbies,  like  m^  themselves, 
do  UOT  stay  the  same  size  or  shape ;  they,  i^^^Ub^  grow  or 

>^well,  and  this  one  has  changed  its  appearance  to  such  an 
Bxtent  that  one  needs  to  determine  which  it  ie-doing. 

We  see  its  present  proportions  better  if  we  stop  speaking 
simply  of  industrial  disease,  a  term  inextricably  blended  in 
our  minds  with  a  few  diseases,  such  as  the  industrial  poison- 
ings that  are  due  specifically  and  beyond  all  doubt  to  industry, 
and  think  rather  of  the  general  relations  of  industry  to  health. 
We  then  see  at  once,  that  it  is  no  longer  a  question,  as  it 
usually  is  with  us  internists,  of  an  occasional  patient  who 
has  suffered  from  an  occasional  severe  hazard,  our  responsi- 
bility to  whom  is  coveredgifc  ordinary  treatment  and  by  the 
advice  to  take  an  occasioi^PPose  of  salts  and  keep  his  mouth 
clean,  or  to  wear  a  respirator — which,  of  course,  he  will  not 
do — or  to  change  his  occupation.  Nor  is  it  even  covered  if 
we  go  so  far  as  to  take  what  steps  we  tactfulty  can  to  see  that 
others  are  protected  from  the  danger. 

It  becomes  at  once  a  question  that  impinges  upon  very  com- 
plex affairs.  There  has  been  a  definite  and  increasing  new 
medical  demand  in  recent  years  in  well-organized  industry. 
This  is  partly  due  to  compensation  laws ;  partly  due  to  clearer 
recognition  of  the  cost  and  disorganization  resulting  from  sick- 
ness and  from  the  labor  turnover  that  is  in  large  proportion  the 
consequence  of  sickness  or  of  dissatisfaction  with  physical 
conditions  of  work;  partly  to  the  increased  demand  for  labor 
and  the  need  for  stopping  waste  of  that  available   and   of 
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using  some  that  would  in  times  of  plenty  be  discarded  as  unfit ; 
and  in  large  part,  I  am  happy  to  believe,  in  consequence  of 
greater  enlightenment  and  humane  impulse.  It  is  a  demand 
for  men  who  will  know  how  to  keep  employees  well,  how  to 
shield  them  from  the  inevitable  hazards  of  industry  and  to 
help  in  doing  away  with  those  hazards  that  are  not  necessary, 
how  skilfully  and  speedily  to  put  back  at  work  those  that  are 
damaged  by  them,  and  how  to  fit  the  large  group  that  are. 
physically,  to  some  degree  abnormal  to  work  ihat  they  can  still 
successfully  do. 

Other  things  even  more  important  to  industry  are  assum- 
ing a  partly  medical  nature,  hitherto  unrecognized.  I  shall 
refer  briefly  to  these  later.  Whatever  results  may  ultimately 
come  from  this  movement,  it  is  clear  that  there  will  be  neces- 
sary adjustments  of  medicine  to  it;  for  after  all  industry  is 
the  biggest  and  most  powerful  tliin-  in  tlie  world,  and  con- 
siderable alterations  in  medicinr  a-  :i  pinfessiou  would  be 
slight  affairs  as  compared  with  -inc  nl'  the  fundamental 
changes  of  whicli  there  are  oven  uia\  ^n-i;-  -lions  in  industry. 
The  demands  of  the  war  make  us  see  now  many  things  that 
perhaps  had  not  penetrated  our  consciousness  very  clearly 
before. 

Society  at  large,  employers  and  the  working  people  them- 
selves have  in  this  country  done  very  little  about  industrinl 
health  until  recently,  but  they  have  in  latter  years  moved  inucli 
faster  than  medicine  in  this  matter  and  would  have  moved 
faster  still  had  not  the  impulse  to  progress  been  due  chiefly  to 
social  and  economic  influences  and  but  little  spurred  on  in  this 
country  by  those  whose  work  is  health  and  disease,  for  it  is  a 
fact  that  nitidi^l  men  have  played  a  comparatively  small  part 
in  it.  It  i^  highly  interesting  to  learn  the  breadth  of  what  some 
industries  Imvc  dniic  and  plan  to  do  in  this  work.  To  be  sure 
these  thiiiL-  mi  -I  in  be  far  more  generally  and  often  better 
done,  but  tiiat  fiict  only  emphasizes  the  view  that  I  wish  to 
present  and  so  far  as  I  can  see  simply  indicates  that  there  will 
1)0  far  more  done,  and  the  light  that  the  war  has  given  is  likely 
to  make  progress  much  more  speedy  and  general.  Medical  men 
are  evidently  needed  now  who  have  the  kind  of  knowledge  and 
training  to  make  them  fit  to  aid  in  managing  this  extensive, 
varied  and  complex  matter.  There  is  now  developing,  as  you 
are  well  aware,  a  distinctly  new  type  of  doctor — the  industrial 
physician.  Few  people  realize  the  opportunities  for  public 
service  that  these  men  have,  iiiid  ptill  more  will  have  under 
proper  conditions.  An  unfortunate  side  of  their  work  in  a 
considerable  proportion  of  the  ratlior  limited  number  of 
plants  where  they  have  been  thus  far  introduced  is  that  in  the 
organization  they  have  been  unduly  subordinated,  especiallv 
to  a  "  welfare  department ",  to  which  they  need  to  be  coor- 
dinated but  not  subordinated.  And  there  has  at  times  been  in 
the  instructions  under  which  they  work  so  much  of  "  benevolent 
feudalism,"  as  an  able  government  olTicial  put  it  to  me,  that 
they  have  often  not  fully  gained  the  confidence  and  cooperation 
of  the  working  people.  But  in  large  part  the  fact  that  they 
have  worked  in  a  subordinate  position  and  under  rather  rigid 
instructions  has  been  due  to  the  scarcity  of  able  men  of 
independent  character,   qualified   to   do   the  work   and    with 


comprehension  of  its  important  economic  relations.  Tliey 
certainly  have  not  been  produced  in  any  systematic  way 
through  the  foresight  and  aid  of  educational  institutions,  but 
through  circumstances  and  their  own  initiative;  and  not 
many  have  been  able  to  develop  adequately  through  their 
own  initiative.  They  are  needed  now  more  than  ever  in  main- 
taining the  health  of  industrial  workers,  for  we  have  highly 
dangerous  occupations  added  through  the  war  and  they  are 
running  under  extreme  pressure,  as  are  for  the  most  part  the 
usual  industries  of  non-military  character  that  are  dangerous. 
I  have  had  opportunity  to  offer  suggestions  to  government 
otficials  in  regard  to  the  preservation  of  health  and  eflBciency 
in  the  workers  in  those  trades,  and  a  great  difficulty,  the  most 
serious  difficulty,  perhaps,  in  planning  for  the  most  evident 
needs  in  this  is  not  with  government  authorities  or  with  the 
most  enlightened  employers,  but  in  the  securing  of  more  men 
trained  to  do  the  work  at  all  well. 

How  big  are  opportunities  in  this  work  now,  and  first  of 
all  in  the  trades  in  which  there  are  definite  health  hazards? 

The  importance  of  this  part  of  the  problem  may  seem  too 
limited  to  many  of  you  to  arouse  great  interest.  Indeed,  I 
have  actually  had  it  suggested  to  me  by  medical  men  that  to 
establish  at  the  present  time  means  of  preventing  even 
dangerous  industrial  poisonings  is  too  likely  to  slow  up  pro- 
duction and  should  not  be  undertaken.  As  to  this  latter  point, 
if  it  were  necessary  to  have  many  poisonings  in  order  to  win  the 
war,  we  might  admit  the  force  of  the  argument  as  we  admit  the 
need  of  losing  lives  in  battle.  But  in  industry  the  shoe  is 
mostly  on  the  other  foot.  Years  ago  the  manager  of  one  of 
the  largest  lead  iising  companies  in  the  country  said  to  me 
that  they  were  driven  to  use  measures  to  protect  their  men  from 
lead  poisoning  because  the  character  of  their  product  and  the 
reputation  of  their  business  were  suffering  from  losing  so 
many  skilled  workmen  temporarily  or  permanently  from 
poisoning.  This  is  in  abstract  the  true  point  of  view  as  to  jiro- 
duction.  The  most  important  safeguards  usually  require  no 
methods  or  construction  that  consume  a  serious  amount  of  time 
or  labor,  but  rather  demand  a  knowledge  of  and  systematic 
application  of  simply  applied  principles.  Certainly  England 
has  been  under  heavy  pressure,  but  because  of  the  need  of  con- 
serving labor  and  because  of  an  educated  sense  of  right  she, 
for  example,  unhesitatingly  proceeded  to  determine,  by  experi- 
mental and  other  methods,  the  cause  of  the  remarkable  poison- 
ing that  was  observed  to  occur  from  .spreading  the  "  dope  "  in 
making  airplanes,  instituted  measures  to  control  it  and  as  soon 
as  a  substitute  for  tetrachlorethane  was  found,  even  though 
it  was  not  quite  so  satisfactory,  made  the  use  of  the  more 
dangerous  "  dope  "  illegal. 

As  to  the  scope  of  the  prolilem,  let  us  consider  first  its  extent 
in  things  of  such  immediate  interest  as  the  making  and 
handling  of  explosives.  Dr.  Alice  Hamilton  found  about 
30,000  people  exposed  to  poisonings  in  this  work  at  any  one 
time  in  ]91().  But  many  more  were  really  exposed,  in  vii'w  of 
the  fact  that  the  labor  turnover  in  this  work  is  enornunis.  With 
extremely  fragmentary  sources  of  information  available  she 
was  able   to  collect  2507   cases    of   poisoning   confirmed   by 


September,  1918] 


JOHNS   HOPKINS  HOSPITAL  BULLETIN 


199 


medical  diagnoses.  The  most  common  of  these  were  poisonings 
from  nitrogen  oxide  fumes,  nitration  being  an  important  part 
in  the  making  of  most  of  tliese  explosives.  The  main  effects  of 
these  fumes  are  much  the  same  as  those  of  the  chief  gases  used 
in  warfare.  It  is  striking  to  see  collected  almost  1400  cases  of 
men  thus  gassed  before  we  were  at  war  and  to  know  that  tliis 
was  only  a  part  of  them.  Trinitrotoluol  poisoning  was  next  in 
frequency  with  nearly  700  cases. 

Though  considerable  and  though  but  a  fraction  of  what  has 
actually  occurred,  what  I  have  mentioned  does  not  make  this 
seem  a  very  large  problem  in  these  days  of  big  figures.  But 
in  poisonings  alone  we  have  to  consider  many  other  things  not 
included  in  Dr.  Hamilton's  study,  things  important  in  war 
as  well  as  in  peace.  There  are,  for  instance,  so  many  and  sueli 
important  ways  in  which  our  old  friend  lead  is  used  that  there 
are  many  more  people  exposed  to  it  than  to  all  the  poisons 
used  in  explosives.  How  many  suffer  from  it  we  have  no  way 
of  learning  in  this  country  with  anything  approaching  accu- 
racy, though  Dr.  Hamilton  again  in  earlier  studies  has  given  us 
valuable  information.  There  are  many  more  cases  than  we 
usually  recognize  by  our  ordinary  medical  methods,  methods 
wliich,  I  may  fairly  say,  scarcely  take  any  account  of  occupation 
as  a  factor  in  ill-health.  At  the  Massachusetts  General  Hospi- 
tal we  had,  in  five  years  preceding  the  time  wlien  some  special 
attention  was  given  to  occupation  in  relation  to  health,  116 
cases  diagnosed  as  lead  poisoning  in  the  wards  and  outpatient 
department.  In  March,  1916,  a  clinic  for  the  special  study  of 
occupational  disease  was  started,  with  Dr.  Wade  Wright  devot- 
ing his  entire  time  to  it.  Those  patients  in  occupations  that 
are  known  to  be  likely  to  produce  disease  were  sent  to  that 
clinic  and  some  special  interest  was  given  to  discovering  all 
the  lead  cases  among  these.  In  the  ensuing  year  148  were 
found,  of  which  138  were  occupational.  We  are  not  especially 
in  contact  with  lead  industries  and  this  experience  makes  it 
evident  that  there  is  a  good  deal  of  it  about  in  ordinary  medical 
work  when  a  trained  man  looks  for  it,  and  that  a  good  deal 
of  it  is  usually  overlooked.  The  problem  of  poisonings  is 
really  a  very  considerable  one.  But  that  is  only  a  little  part 
of  the  problem  of  industrial  health.  We  had  in  that  clinic 
in  a  year  over  5100  patients  that  had  been  exposed  to  some 
liealth  hazard  in  industry,  and  in  whose  cases  it  was  desirable 
to  determine  with  some  care  and  by  means  of  trained  knowledge 
whetlier  the  occupation  had  something,  large  or  small,  to  do 
witli  the  disturbed  health.  These  hazards  ran  from  sharply 
definite  things  like  poisonings  through  the  numerous  almost 
equally  definite  strains  to  somewhat  less  clear  things  like  vary- 
ing exposures  to  irritating  dusts  and  so  on  to  that  rather  vague 
condition  "  general  fatigue,"  which  is  hard  to  determine  unless 
very  marked,  but  nevertheless  in  its  milder  or  more  marked 
degrees  is  probably  the  most  common  and  important  industrial 
cause  of  inefficiency  and  ill-health.  Surely  occupation  is  a 
factor  quite  as  worthy  of  study  as  alcohol,  exposure  to  infec- 
tions and  various  other  things  that  are  part  of  the  decalogue 
of  history  taking,  and  it  needs  training  in  the  principles  of 
comprehending  it  in  order  to  study  it. 


Now  let  us  add  to  this  the  handicapped — those  who  are 
through  some  disability  unable  to  follow  their  proper  occupa- 
tions or  who  do  so  with  more  or  less  peril,  or  who,  disabled 
early,  have  never  become  successful  wage-earners.  Many  of 
them  we  know  could  safely  make  a  good  wage  and  would  often 
be  improved  physically  if  trained  to  a  proper  occupation.  The 
training  we  cannot  give,  but  the  early  supervision  of  the  train- 
ing and  to  a  considerable  extent  the  choice  of  a  proper  occupa- 
tion are  definitely  medical  problems.  But  to  do  this  means  to 
know  preci-sely  certain  principles  about  the  exact  nature  of  indi- 
vidual occupations.  No  doctor  can  know  the  details  of  all 
occupations — all  individual  jobs — nor  can  any  one  else.  He 
can,  however,  know  types  and  acquire  ability  to  judge  of  the  de- 
tails of  others  and  of  their  fitness  for  a  disabled  individual  from 
descriptions.  But  aside  from  a  few  able  industrial  physicians 
liow  many  doctors  know  enough  about  jobs  to  know  which 
handicapped  fit  which  jobs,  except  for  a  very  few  that  they 
have  seen,  but  that  are  sadly  inadequate  to  meet  this  situa- 
tion— such  jobs  as  watchman,  elevator  man  and  messenger? 
Physicians  usually  have  a  himian  interest  in  the  ingenuity  of 
machines  and  in  seeing  raw  products  become  finished  articles, 
but  I  think  comparatively  few  of  them  often  observe  precisely 
what  the  human  being  at  the  machine  does.  Some  time  ago 
I  spoke  to  the  medical  society  in  a  great  paper  manufacturing 
town.  That  afternoon  I  had  been  to  see  certain  processes  that  I 
was  unfamiliar  with  and  among  them  was  the  sheet  calendering 
of  fine  paper,  in  which  the  sheets  are  fed  into  the  rolls  by 
hand  with  a  rapid  sharp  motion  of  the  hand  and  wrist,  repeated 
many  times  at  great  speed.  I  asked  many  of  the  local  phy- 
sicians that  evening  if  they  had  seen  any  neuroses  from  it. 
Nearly  all  knew  the  process,  but  scarcely  any  had  noticed 
exactly  what  the  girls  did.  However,  upon  thinking  a  bit, 
several  remembered  that  they  had  seen  neuroses  and  teno- 
synovitis of  the  right  hand  and  arm  in  calenderers. 

I  recently  spent  ten  days  in  investigating  for  the  government 
the  affection  that  occurs  in  workers  in  soft  stone  in  association 
with  the  use  of  tlie  pneumatic  hammer.  The  disorder  is  not 
at  all  serious,  but  it  had  caused  some  apprehension  among  the 
men  and  some  trade  union  excitement,  and  it  was  feared  that 
the  disquiet  might  spread  to  other  trades  now  extremely 
important  in  war  work  in  which  the  air  hammer  is  widely 
used.  It  was  a  singularly  good  example  of  the  importance  of 
observing  slight  details  of  the  work.  It  appears  practically 
not  to  affect  the  men  in  these  other  trades,  and  this  is  chiefly 
because  in  these  other  trades  a  tool,  if  used  with  the  hammer 
at  all,  is  often  held  perpendicularly  and  is  in  any  case  rarely 
gripped  firmly,  whereas  with  the  stone  workers  the  tool  is 
used  almost  constantly,  is  held  in  an  oblique  position  and  must 
be  grasped  very  firmly.  On  such  sliglit  differences  one  can 
reasonably  base  a  confident  opinion  that  this  affection  should 
in  no  way  interfere  with  the  winning  of  the  war. 

I  have  always  felt  grateful  to  Sir  William  Osier  for  asking 
me  to  write  certain  articles  for  the  original  edition  of  "  Modern 
Medicine,"  a  task  for  which  I  felt  myself  very  ill-suited,  but 
wliich  gave  me  a  stimulus  without  which  I  should  never  liave 
learned  tliat  a  factory  is  a  genial  garden  to  the  lover  of  etiology, 
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with  much  fruit  on  many  a  tree.  It  is  from  this  standpoint  of 
etiology  that  a  capable  industrial  physician  sees  a  factory,  and 
from  the  standpoint  of  prevention  in  the  mass  and  prevention 
in  the  susceptible  individual.  For  instance.  Dr.  Irving  Clark, 
of  the  Norton  Grinding  Works  in  Worcester,  tells  me  that  he 
takes  people  with  hypertension,  organic  heart  disease  and 
various  other  serious  diseases  into  the  work  of  that  factory, 
which  is  in  large  part  unusually  heavy  work,  and  declines 
only  3  per  cent  of  the  applicants  who  pass  the  employment 
office  and  are  sent  to  him  for  physical  examination;  but  he 
designates  carefully  what  jobs  the  abnormal  shall  do,  and 
they  are  not  only  not  harmed  by  the  work,  but  are  often 
improved  by  it.  In  other  plants  with  less  heavy  work  the 
number  not  accepted  for  physical  reasons  runs  down  to  one-half 
of  one  per  cent.  Contrast  that  with  the  records  of  phy,«ieal 
rejections  from  our  National  Army  to  see  what  kind  of  a  jol) 
this  part  of  the  industrial  physician's  work  is — and  in  the  Na- 
tional Army  the  material  is  drawn  from  a  group  much  younger 
and  better  cared  for  than  the  average  of  applicants  for  work. 
Consider  it  also  in  relation  to  what  they  have  had  to  do  abroad 
in  industry  during  the  war.  How'  valuable  there  a  vast  amount 
of  luinian  material  has  been  during  the  past  three  years  that  is 
ordinarily,  to  use  the  common  harsh  but  pregnant  t«rm, 
scrai)ped. 

But  how  big  is  the  problem  of  tjie  handicapped?  I  cannot 
attempt  here  to  discuss  this  matter  as  it  relates  to  the  fighting 
excepting  merely  to  say  that  while  in  the  war  the  number 
involved  will  of  course  depend  upon  the  duration  and  the 
extent  of  our  participation  in  it.  I  have  had  the  privilege 
of  having  a  slight  relation  to  this  problem  as  it  is  being  pre- 
pared for  in  the  surgeon-general's  office,  and  I  think  that  I 
may  safely  state  that,  although  the  numbers  may  grow  mourn- 
fully large,  the  total  of  those  that  will  need  vocational  readjust- 
ment owing  to  actual  disability  will  be  decidedly  smaller  than 
is  often  thought,  though  it  may  run  into  many  thousands. 
It  is  beginning  to  be  recognized  that  it  is  a  much  bigger 
problem  in  peace  than  in  war,  and  that  unless  the  splendid 
system  that  is  being  built  up  to  meet  the  war  conditions  is 
adjusted  to  and  carried  over  into  peace  conditions  the  greater 
opportunity  for  service  will  i)e  lost.  Let  me  justify  this  seem- 
ing ])aradox.  Last  year  there  was  an  official  investigation  in 
Massachusetts  of  the  need  of  vocational  reeducation  by  the 
state  of  those  disabled  by  industrial  accidents.  The  number 
of  persons  thus  disabled  in  our  state  each  year  appeared  to  be 
from  500  to  2000.  In  Illinois  they  find  the  yearly  number 
to  be  over  2000.  iMulti])ly  that  by  48  states  proportionately 
to  their  various  industrial  populations  and  you  have  a  goodly 
problem  increasing  year  by  year.  Add  those  disabled  by  non- 
industrial  accidents,  by  tuberculosis  of  the  joints  and  by  other 
more  or  less  surgical  conditions,  and  then  add  poliomyelitis, 
which  in  the  Cleveland  survey  of  cripples  stood  next  to  indus- 
trial accidents  as  a  cause  of  crippling,  as  that  word  is  com- 
monly used,  and  the  problem  swells  to  more  than  double.  But 
the  medically  crippled  are  in  point  of  fact  equally  within  tiie 
problem  and  adding  them  makes  an  enormous  accession.  The 
Society  for  the  Prevention  and  Kclict'  of  Heart  Disease  esti- 


mates that  there  are  now  in  Xcw  York  City  among  the  school 
children  alone,  entirely  aside  from  the  adults,  20,000  subjects 
of  heart  disease  who  are  bound  to  be  more  or  less  reduced  in 
income  and  productivity  by  their  disease  and  most  of  whom 
could  be  much  improved  economically  and  often  physically 
by  being  properly  fitted  to  do  suitable  work.  They  consider 
this  the  largest  economic  problem  in  medicine  among  those 
that  have  not  yet  been  seriously  attacked.  I  think  that  I  do  not 
need  to  go  in  detail  into  all  the  other  important  medical  causes 
of  disablement. 

The  problem  of  the  handicapped  is  one  that  must  be  handled 
in  part  by  others  than  doctors,  and  financed  probably  partly 
by  industry  and  partly  by  society  at  large,  but  it  must  be 
guided  in  considerable  part  by  doctors  and  they  cannot  guide  it 
wisely  by  depending  entirely  upon  others  for  the  knowledge 
that  is  essential  to  make  it  either  physically  or  economically  a 
success.  In  caring  for  those  disabled  in  war  or  in  peace  the 
medical  man  should  be  able  to  help  definitely  to  decide  whether 
the  little  details  of  the  jobs  imder  consideration  can  be  per- 
formed successfully,  and  further — what  the  vocational  teacher 
cannot  tell — whether  late  physical  effects  of  the  work  conse- 
quent upon  the  handicap  may  be  expected  to  occur  which  might 
render  education  for  the  job  ultimately  fruitless. 

Let  me  now  turn  to  a  third  subject  which,  as  I  have 
indicated,  is  a  part,  but  a  large  part,  of  what  I  have  discussed 
earlier.  You  are  aware  that  from  the  early  days  of  the  war 
there  has  been  a  committee  at  work  in  England  called  the 
Health  of  Munition  Workers  Committee.  It  is  not  doing 
entirely  new  w^ork,  but  has  greatly  expanded  and  intensified 
work  that  had  been  in  progress  for  some  time  before.  The 
dominating  purpose  of  this  committee  now  is  to  aid  in  putting 
output,  with  a  limited  labor  supply  and  a  tremendous  demand 
for  munitions  and  other  essentials,  at  the  highest  point 
compatible  with  an  effort  expected  to  be  several  years  in 
duration.  There  has  been  a  similar  committee  in  this  country 
since  last  summer,  the  Committee  on  Industrial  Fatigue,  which 
is  a  national  defense  sub-committee.  The  United  States 
Public  Health  Service  is  intimately  cooperating  with  it  and 
has  a  body  of  field  workers  carrying  on  studies  in  factories. 
I  have  the  privilege  of  being  a  member  of  this  committee  and 
I  think  that  I  may  properly  explain  a  little  the  purpose  of  its 
work  and  that  of  the  British  committee,  as  there  is  a  tendency 
to  misunderstand  their  aims.  Just  as  we  know  that  an  athletic 
team  may  be  made  highly  successful  through  careful  regula- 
tion of  its  food  and  drink  and  other  factors  and  especially 
through  trained  determination  of  the  effort  that  it  shall  put 
forth,  but  that  the  same  team  goes  stale  if  the  effort 
be  overdone,  or  becomes  flabby  if  it  he  too  little,  so  does  trained 
study  lead  to  certain  quite  clear  principles  and  details  that  are 
coming  to  be  important  now  when  one  wishes  to  keep  industrial 
workers  producing  effectively,  but  avoid  having  them  go  stale. 
There  has  been  a  common  feeling  among  employers  that  any 
one  who  is  interested  in  this  matter  is  really  interested  in 
shortening  hours  and  is  a  partisan  of  labor.  As  a  matter  of 
fact,  these  committees  are  not  working  to  shorten  hours,  but 
to  aid  in  dctcmiininij  the  oiitimal  hours  as  well  as  the  best 
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feasible  conditions  of  housing,  food,  transportation  to  and 
from  work,  general  sanitation  and  other  factors  in  order 
that  fatigue  may  not  reach  the  point  where  it  interferes 
with  the  largest  productive  capacity.  It  is  imdeniable  that 
the  studies  thus  far  have  often  shown  that  hours  should  be 
shorter,  but  the  studies  have  usually  been  undertaken  purposely 
in  processes  where  the  hours  were  very  long  or  the  work  very 
trying;  and,  on  the  other  hand,  it  is  true  that  most  workers 
even,  as  well  as  most  foremen,  managers  and  employers,  have 
until  lately  thought  rather  blindly  that  the  longer  the  work 
the  greater  the  output.  But  there  has  been  a  good  deal  of 
change  in  this  recently.  Many  employers  have  latterly  experi- 
mented accurately  with  shortening  long  hours  and  nearly 
always  with  favorable  results.  There  are,  however,  under  study 
many  other  things  besides  total  hours,  such  as  night  and  day 
work  and  the  be'st  distribution  of  these  with  an  individual 
worker,  the  length  of  spells,  and  the  effect  of  several  brief  rest 
periods;  and  there  are  partly  at  hand  and  partly  being 
developed  a  variety  of  methods  of  determining  the  existence 
of  fatigue,  direct  physiological  methods,  such  as  Stanley  Kent's 
test  of  the  acuity  of  vision  before  and  after  work,  Ernest 
Martin's  muscle  power  test,  and  tests  of  more  elaborate  coor- 
dinated eifort  partly  mental,  partly  physical.  Economic  tests 
of  great  importance  have  been  widely  used,  especially  the 
actual  output  of  groups  or  of  individuals  or  the  amount 
of  power  used  and  other  such.  Or  direct  observations  are 
made  as  to  evidences  of  weariness  and  of  symptoms,  such  as 
headache,  sleepiness,  lame  feet,  etc.;  or  the  actual  amount 
of  sickness  is  determined  or  of  time  taken  off;  or  there  may 
be  direct  physical  examinations  of  groups  of  people  at  periods 
to  determine  any  change  for  good  or  ill  in  their  condition. 
In  England  Captain  Agnew  studied  thus  3752  men  and 
boys,  and  a  group  of  six  women  medical  officers  studied 
1326  women  and  girls.  There  are  various  sources  of  error  often 
quite  unexpected  to  the  uninitiated  in  any  of  these  methods. 
One  source  of  error  which  you  will  appreciate  at  once  is  that  the 
better  wages  and  consequent  better  living  conditions  than  many 
had  been  accustomed  to  before  in  England  have  interfered  a 
good  deal  with  reaching  accurate  conclusions  in  some  instances. 
They  have,  that  is  at  times,  led  to  improvement  when  other- 
wise one  might  in  all  reason  have  expected  the  contrary. 

I  would  ask  any  clinician  or  physiologist  how  easy  he  finds 
it  to  determine  confidently  in  a  liunian  being  whetlier  there  is 
a  slowly  increasing  general  fatigue  until  the  fatigue  has  become 
so  marked  as  to  be  serious.  But  clinically  in  all  sorts  of  work 
this  is  often  extremely  desirable  to  know  and  success  in  many 
a  ease  goes  suddenly  to  smash  because  we  did  not  know  how 
to  determine  this  point.  The  English  committee  has  done  far 
more  toward  determining  this  in  industrial  work  than  has 
ever  been  done  before  and  probably  some  of  this  work  will 
become  useful  for  general  clinical  purposes.  In  industry  inter- 
est in  this  work  is  apparently  beginning  to  penetrate  quite 
widely.  Many  of  you  are  aware  that  the  methods  of  using  the 
working  forces  of  Great  Britain  as  well  as  of  France  and  Italy 
have  been  very  considerably  modified,  as  have  the  conditions 
surrounding  them  in  their  work,  since  the  earlier  days  of  the 


war.  An  influence  in  leading  to  this  that  seems  to  have  had 
a  noteworthy  part,  directly  or  indirectly,  in  England,  may 
apparently  be  found  in  these  studies.  In  this  country  our 
committee  has  found  the  managers  of  factories  in  which 
the  work  has  been  done  much  interested  in  and  impressed  by 
the  results  and  very  ready  to  try  out  the  suggestions  tliat  came 
from  them.  It  is  quite  clear  that  it  is  verv'  important  to  have 
■  the  work  sound  and  unbiased,  if  dependence  is  to  be  placed 
upon  it  in  modifying  things  of  such  economic  significance. 
I  was  recently  asked  by  the  executive  secretary  of  the  largest 
association  of  employers  in  the  country  to  recommend  to  him 
a  superior  man  and  some  younger  men  who  should  be 
preferably,  note  you,  either  physiologists  or  clinicians  with  a 
physiological  training.  He  said  that  his  organization  wished 
itself  to  take  up  the  study  of  industrial  fatigue  for  practical 
purposes.  Quite  naturally  it  seemed  to  him  that  it  was,  in 
the  first  instance,  a  medical-physiological  problem.  I  was, 
unfortunately,  unable  to  help  him  to  secure  the  men,  partly 
because  of  war  conditions  partly  because  of  the  reluctance  of 
scientifically  trained  men  to  touch  anything  that  approaches 
the  commercial.  As  bearing  upon  what  I  have  just  mentioned, 
let  me  remind  you  that  at  its  recent  meeting  the  American 
Federation  of  labor  stated  as  an  evident  but  extremely  impor- 
tant fact  that  wages  and  hours  of  labor  are  the  two  great  causes 
of  conflict  between  capital  and  labor.  It  is  scarcely  necessary 
to  insist  that  the  most  important  thing  in  the  world  to-day, 
aside  from  this  great  war,  is  the  conflict  between  capital  and 
labor,  and  even  in  the  war  the  social  conflict  has  been  almost 
as  imjwrtant  as  the  military  and  may  become  the  determining 
factor.  Most  of  this  conflict  is  due  to  the  fact  that  heretofore 
these  questions  have  usually  been  settled — as  peace  is  usually 
made — in  favor  of  the  side  that  could  exercise  most  force.  It 
would  be  a  vast  benefit  to  the  world  if  they  could  be  settled 
by  methods  that  would  seem  to  botli  sides  reasonable  and  sound 
and  without  bitterness.  I  think  that  it  is  in  considerable  part 
because  they  see  possibilities  of  contributing  largely  to  such 
a  result  that  the  gentlemen  I  mentioned  have  thought  of  engag- 
ing the  services  of  physiologists  or  scientifically  trained  clini- 
cians. It  would  be  a  grateful  thing  were  medicine  to  play  a 
noteworthy  role  in  so  large  a  drama. 

I  could  add  to  the  illustrations  of  the  relations  of  medicine 
to  industry,  but  to  me  it  seems  that  those  that  I  have  very 
superficially  discussed  indicate  that,  somewhat  quietly  and  only 
•  vaguely  observed  until  they  are  upon  us,  there  have  grown  up 
situations  that  are  as  yet  undeveloped  and  still  of  uncertain 
significance  and  importance,  but  that  do  provide  opportunities 
and  responsibilities  and  require  us  to  consider  whether  we  have 
advanced  as  far  in  our  point  of  view  as  medicine  itself  has 
potentially  advanced,  and  wliether,  particularly,  medical 
schools  have  done  what  they  can  do  in  future  for  the  public 
welfare  in  this  relation. 

But  before  I  go  further  with  this  query  there  is  one  more 
consideration  that  has  perhaps  an  even  more  immediate  inter- 
est to  us  and  that  I  should  therefore  mention.  In  the  discus- 
sion excited  in  this  country  by  the  proposed  health  insurance 
legislation  it  has  been  a  general  and  wholly  natural  demand 
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of  the  profession  that  any  broad  legislation  of  that  character 
must,  if  enacted,  provide  for  the  free  choice  of  his  physician 
by  any  insured  individual.  Sharing  this  desire  and  opposing 
this  legislation,  but  still  seeing  well  ahead,  one  of  the  sanest 
and  ablest  physicians  in  Massachusetts  said  to  me  that  it  is 
an  impossible  demand,  or  soon  will  be,  that  industry  is  so 
much  more  powerful  than  medicine  that  it  will  necessarily 
secure  any  just  ends,  whatever  medical  men  wish,  and  that 
what  industry  needs  for  the  sake  of  employer  and  employee 
alike  is  men  trained  to  see  and  combat  the  hazards  of  industry, 
to  get  men  well  speedily  in  order  to  save  time  and  disorganiza- 
tion and  money  to  both  sides,  and  to  comprehend  the  economic 
relations  of  health  in  various  ways  as  well  as  the  psychology 
of  groups  of  people.'  I  think  that  we  need  to  consider  whether 
the  physician  mentioned  above  did  not  speak  truly  when  he 
said  further  that,  in  the  increasing  effectiveness  of  industrial 
organization,  the  whole  vast  body  of  industrial  workers,  and 
that  means  of  course  most  people,  might  perhaps  be  gradually 
withdrawn  from  the  clientele  of  individual  doctors  and  hospi- 
tals and  become  the  clientele  of  a  medical  service  of  industry — 
that  that  must  happen  or  the  profession  must  generally  learn 
the  needs  of  industry  and  practise  them.  That  is  a  very 
radical  thought  when  you  consider  its  significance.  It  would 
take  away  the  cake  and  leave  only  the  icing.  But  we  cannot 
dismiss  it  because  it  is  radical.  I  personally  think  that  the 
outcome  will  not  be  quite  as  he  thought,  but  I  nevertheless 
remember  that  five  years  ago,  when  I  read  Benjamin  Moore's 
book  picturing  medicine  as  a  national  service  built  on  a  plan 
resembling  that  of  the  army,  I  thought  skeptically  that 
while  perhaps  coming  sometime  it  was  scarcely  necessary  for 
contemporaneous  medicine  even  to  think   of  adapting  itself 


"  Let  me  make  a  little  plainer  what  he  meant  by  some  of  these 
points.  One  of  the  ablest  industrial  surgeons  in  the  country  told 
me  that  frequently  he  could  not  allow  his  injured  men  to  go  to  the 
nearby  excellent  hospital  because  he  could  himself  get  them  back 
at  work  safely  and  much  more  quickly  by  using  measures  that 
would  seem  distasteful  to  many  fine  conventional  surgeons,  but 
that  are  nevertheless  practical.  Of  those  he  demonstrated  to  me, 
let  me  mention  two  little  strips  of  tin  fastened  together  in  a  form 
resembling  a  maltese  cross  which,  when  bent  down  on  the  four 
sides  of  an  injured  finger  that  has  been  dressed,  and  then  covered 
with  a  bandage,  permits  a  man  to  go  back  to  work  without  dis- 
comfort or  danger  of  infection  very  soon  after  even  an  amputation 
of  a  phalanx. 

As  an  instance  bearing  upon  economic  relations  and  group 
psychology  I  would  note  that  IS  months  ago  I  became  much  inter- 
ested in  the  number  of  cigar-makers  with  slight  symptoms  of 
cigar-makers'  neuritis  from  one  factory  who  were  sent  to  us  within 
a  short  time  at  the  Massachusetts  General  Hospital  by  the  Indus- 
trial Accident  Board  for  an  "  impartial  opinion  "  as  to  their  suit- 
ability for  compensation.  1  found  that  a  man  in  this  factory  had 
developed  a  rather  severe  polyneuritis  after  an  infection,  and 
two  doctors,  taking  his  statement  that  the  factory  was  exceedingly 
damp,  without  seeing  the  factory,  had  given  the  opinion  that  that 
was  the  cause  of  his  neuritis  and  he  had  on  this  ground  been  given 
compensation.  Many  cigar-makers  have,  especially  of  course  in 
the  left  arm,  slight  symptoms  of  neuritis,  but  so  slight  that  they 
do  not  under  ordinary  circumstances  especially  notice  them.  This 
opinion,  however,  and  the  fear  of  severe  results  like  those  in  the 
infectious  polyneuritis  case,  had  led  to  a  consciousness  of  these 


to  that  scheme.  Nevertheless,  a  man  who  has  greatly  dis- 
tinguished himself  for  wise  administrative  ability  appears 
ready  to  propose  legislation  in  England  which  in  main 
principle  is  practically  this  same  plan.  And  five  years  ago 
the  whole  British  Medical  Association  was  far  more  roused 
than  ever  before  by  the  health  insurance  legislation,  whereas 
now  we  see  the  official  committee  of  that  association  report- 
ing very  favorably  on  its  workings  and  recommending  very- 
striking  extensions  of  it. 

I  do  not  wish  to  enter  here  a  brief  for  any  detailed  future 
program  to  meet  the  situations  that  I  have  referred  to.  I 
wish  simply,  first  of  all,  to  ask  myself  whether,  when  I  took  up 
the  study  of  industrial  health  as  a  collateral  interest,  I  did 
not  mistake  for  a  hobby-horse  a  baby  elephant  that  has  since 
grown  to  some  maturity  and  is  now  hard  to  guide  or  even  to 
straddle  and  yet  requires  much  skilled  training  to  make  him 
useful.  I  do  feel  impelled  to  ask  again  the  question  that 
I  put  a  moment  ago.  In  the  very  large  strides  that  medi- 
cine has  made  in  social  and  economic  relations,  have  we 
physicians,  individually  or  collectively,  advanced  fully  with 
it?  And  since  men  are  largely  what  their  fathers  made 
them,  I  may  ask.  Has  the  influence  of  medical  schools  upon 
students,  that  indefinable  general  atmosphere  that  is  almost 
more  influential  than  the  facts  taught — with  all  the  increased 
keenness  in  the  study  of  the  nature,  the  diagnosis  and  the 
treatment  of  the  individually  diseased — has  it  imprinted  upon 
them  the  unconscious  habit  of  thinking  of  these  broader  rela- 
tions with  masses  of  men  or  has  it  still  remained  on  the  whole 
an  individualistic  atmosphere  ?  I  would  not  overlook  the  very 
patent  fact  that  many  men  in  the  profession  have  lent  this 
atmosphere  conspicuously.     I  could  scarcely  do  that  in  the 


slight  symptoms  and  an  outbreak  of  excitement  over  the  humidi- 
fying system.  I  visited  the  factory  and  it  was  a  peculiarly  sani- 
tary one,  but  the  walls  being  concrete  one  could  obserre  a  little 
condensed  moisture  upon  them  which  in  a  wooden  building  would 
have  been  there  in  equal  amounts,  but  would  not  have  been  visible. 
Nevertheless,  the  excitement  led  to  forcing  the  owners  into  doing 
away  with  the  humidifying  system,  probably  to  the  disadvantage 
of  both  health  and  the  work.  I  have  had  a  number  of  experiences 
comparable  with  this  one.  On  the  other  hand,  some  years  ago 
Mr.  Turner,  then  Commissioner  of  Labor,  asked  me  to  go  with  him 
and  Professor  Gunn  to  investigate  the  conditions  and  the  men 
in  the  lasting  department  of  a  shoe  factory  where  a  new  process 
had  been  introduced  for  making  the  box  in  the  toes  of  shoes  from 
celluloid,  the  latter  being  softened  temporarily,  in  order  that  it 
might  be  fitted  easily  around  the  form,  by  immersing  it  in  a 
mixture  of  acetone,  denatured  alcohol  and  a  small  amount  of 
amyl  acetate.  The  process  had  important  technical  advantages. 
The  mixture  made  a  disagreeable  smelling  stuff  and  the  men  com- 
plained of  mild  symptoms,  such  as  disturbed  appetite  and  slight 
headache,  and  some  ardent  leaders  had  brought  on  a  strike  in  the 
whole  factory,  that  threatened  to  have  widespread  significance, 
on  the  ground  that  their  health  was  being  gravely  damaged. 
None  of  the  men  showed  any  actual  physical  damage,  the  exposure 
was  mild  and  not  likely  to  harm  them,  and  they  were  assured 
that  their  symptoms  were  in  no  way  serious  and  were  due 
chiefly  to  the  smell  which  could  probably  be  mostly  overcome  by 
a  blower  system,  which  the  owners  agreed  to  put  in.  Chiefly  as 
a  consequence  of  this  advice.  1  think,  the  strike  promptly  stopped. 
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place  where  Dr.  Welch  has  reigned.  I  could  not  well  do  it  and 
still  recall  the  tablet  on  the  wall  of  the  medical  clinic ;  and  that 
same  clinic  now  makes  me  share  with  you  too  keen  and  recent 
a  sense  of  personal  loss,  a  loss  that  involves,  with  all  the  rest 
that  it  removes,  a  rare  development  and  exercise  of  the  altruism 
that  impels  to  public  service  and  to  the  devoted  application  of 
precisely  that  sort  of  vision  which  I  would  wisli  that  we  all 
might  acquire.  There  are  individuals  who  do  conspicuously 
lend  this  atmosphere.  There  are  others  here  and  elsewhere. 
With  you  I  could  name  those  who  are  "  Somewhere  in  France." 
But  I  mean,  Has  this  atmosphere  become  sufficiently  general 
to  hold  its  own  in  civil  conditions  against  the  daily  study  of  the 
individual  by  the  student  of  medicine  and  the  young  men  who 
have  graduated  since  medicine  has  assumed  this  character? 

Just  after  writing  the  above — on  a  train — I  met  a  layman 
prominent  in  this  country  in  certain  important  community 
activities.  By  chance  in  a  few  moments,  in  another  connection, 
he  said  to  me  that  he  has  frequent  dealings  with  both  lawyers 
and  doctors  and  that  the  chief  contrast  between  the  profes- 
sions as  they  impress  him  in  his  work  is  that  the  doctor  is 
usually  an  individualist,  whereas  the  lawyer  sees  the  com- 
munity and,  although  the  doctor  is  more  frequently  given  to 
altruistic  activities,  the  public-spirited  lawyer  usually  accom- 
plishes more  because  of  his  point  of  view.  If  that  is  really  true. 
it  is  a  matter  of  interest  to  us. 

I  am  of  course  not  thinking  now  simply  of  industrial  liealth. 
Other  great  problems  are  with  us  and  with  them  come  great 
opportunities.  For  example,  the  Commissioner  of  Health 
of  Massachusetts  put  me  in  the  curious  position  of  being  chair- 
man of  the  State  Committee  on  Child  Conservation,  a  com- 
mittee born  of  the  war,  and  as  a  member  of  the  State  Public 
Health  Council  I  have  for  some  time  through  another  aberra- 
tion of  the  same  official  been  chairman  of  another  sub-com- 
mittee of  that  body,  which  among  other  matters  has  to  give 
thought  to  the  problem  of  the  control  of  venereal  diseases,  the 
importance  of  which  the  war  has  so  tremendously  emphasized. 
The  fact  that  I  have  occupied  these  two  positions  reminds  me 
that  TJnna  said  once  that  the  explanation  of  his  liaving 
written  so  many  books  was  that,  whenever  he  was  ignorant  of 
a  subject  he  thought  he  ought  to  know,  he  wrote  a  book  on  it. 
From  this  work  I  have  learned  at  least  that  these  two  problems 
are,  like  that  of  industrial  health,  be'wilderingly  complex  and 
vast  in  their  importance;  and  I  have  likewise  learned  that 
while  there  are  many  pediatrists  and  obstetricians  and  syphi- 
lographers  who  are  very  skilful  in  diagnosis  and  treatment 
and  in  research,  there  are  a  few — but  I  think  only  a  few — 
wlio  have  interest  enough  in  these  things  as  community 
problems  to  be  of  real  assistance  in  guiding  or  coordinating 
general  or  local  efforts  to  attack  them.  There  are  quite  as 
many  nurses  if  not  more  than  there  are  practising  doctors  who. 
whether  actually  working  in  these  things  or  not,  know  wisely 
and  thoroughly  the  principles  of  etiology  and  of  attack  as  com- 
munity problems.  Some  nursing  schools  have  for  some  time 
liad  elective  courses  for  under-graduates  in  public  healtli 
nursing  and  social  service  nursing,  and  there  have  been  gradu- 
ate courses  in  these  subjects  and  in  industrial  nursing.  In  fact, 
opportunities  for  nursing  work  other  than  bedside  nursing 


exist  now  in  such  numbers  and  variety  and  are  of  such  interest- 
ing character,  that  in  schools  where  the  atmosphere  encourages 
attention  to  these  things  a  surprisingly  large  number  of  nurses 
go  into  them.  At  the  Massachusetts  General  Hospital  Miss 
Parsons  has  been  much  interested  in  guiding  nurses  into  these 
community  activities.  Tlie  effect  is  sliown  by  the  careers  tliey 
take  up  at  once.  Of  the  nurses  who  graduated  in  the  last 
three  years  the  gross  figures  as  to  their  present  work,  excluding 
the  smaU  number  who  are  doing  no  nursing  work,  are  as 
follows:  Of  the  1915  graduates  nine  are  doing  private  nursing, 
34  are  in  institutional,  public  health,  social  service,  war  work 
or  other  public  work.  Of  the  1916  graduates  10  are  in  private 
work,  54  in  public  work.  For  the  1917  graduates  the  figures 
are  11  and  32.  Institutional  work  naturally  heads  the  list 
by  far,  but  the  other  activities  take  a  noteworthy  share. 

Have  we  been  quite  as  forward-looking  as  the  nurses? 
Medical  opportunities  of  this  sort  are  by  no  means  all 
sufficiently  reliable  as  yet  to  make  it  wise  to  lead  many  men 
actually  into  them  as  careers.  But  tliey  exist  and  are  increas- 
ing and  a  large  reorganization  and  systematization  of  medicine 
is  almost  certainly  coming  in  many  ways,  perhaps  rapidly, 
more  probably  gradually,  and  this  is  likely  both  to  excite  a 
demand  for  many  more  men  to  work  in  special  lines  of  such 
kinds,,  and  also,  what  is  more  broadly  significant  to  medical 
men,  it  is  likely  to  make  increasingly  frequent  opportunities 
for  all  medical  men  to  mingle  agreeably  effectual  strokes  of 
prevention  with  their  healing  or  their  research.  And  it  is 
likely  that  the  doctor  who  cannot  do  this  wisely  upon  opportu- 
nity will  lose  public  confidence  and  prestige,  for  the  public 
looks  upon  us  already  to  a  goodly  extent  as  subsidiary  health 
officers  whether  we  feel  it  or  not.  Let  me  turn  back  to  indus- 
trial conditions  to  illustrate  this.  Last  summer  I  had  a  patient 
admitted  to  my  wards  with  a  diagnosis  of  purpura  hemor- 
rhagica. He  was  very  interesting  clinically  in  several  ways,  but 
he  was  almost  unique  in  that  he  had  had  recurring  attacks  of 
hemorrhage  for  several  years  and  had  recovered  from  them 
while  still  continuing  at  his  work,  which  the  excellent  fourth- 
year  student  who  gave  me  the  story  told  me  at  once  was  spread- 
ing the  so-called  "  dope  "  in  making  artificial  leather,  a  dope 
which  contained,  among  other  things  tliat  he  mentioned, 
benzol.  Although  the  patient  had  the  usual  blood  conditions 
of  essential  purpura,  the  student  correctly  believed  that  the 
case  was  not  one  of  essential  purpura,  but  of  benzol  poisoning. 
Dr.  Minot  wiU  report  the  case  because  of  several  important 
items  in  it.  I  mention  it  now  because  of  the  sequel.  I  wrote 
the  manager  of  the  factory,  told  him  of  the  ease  and  asked 
him  if  I  might  look  at  the  process  which  I  had  never  seen. 
I  was  welcomed  by  liim,  shown  the  details  of  tlie  whole  factory 
and  told  the  composition  of  the  dope,  which  the  man  had  cor- 
rectly stated.  Tlie  exposure  to  benzol  was  very  severe  and 
the  ventilation  very  bad.  The  manager  called  in  the  chemist 
and  we  went  over  the  matter  together,  and  as  a  consequence  he 
told  the  chemist  to  get  rid  of  the  benzol  completely  if  possible 
and  said  that  he  would  look  into  a  proper  ventilating  system. 
But  he  also  told  me  that  he  liad  had  a  man  die  some  months 
before  with  hemorrhages,  and  tliough  he  did  not  know  that 
benzol  was  seriously  poisonous  he  liad  wondered  whether  the 


204 


JOHNS   HOPKINS  HOSPITAL  BULLETIN 


[No.  331 


dope  might  not  have  had  something  to  do  with  the  man's  death 
and  had  asked  the  doctors  in  the  to^^Ti  who  had  had  charge  of 
the  man  if  it  liad  and  they  had  said  "  No."  He  was  a  hmnaiie 
man  and  openly  resented  the  fact  that  this  advice  had  led  him 
unknowingly  to  expose  others  unnecessarily.  I  could  multiply 
similar  illustrations.  Let  me  mention  one  that  illustrates  well 
the  common  willingness  of  manufacturers  to  correct  gross 
faults  when  pointed  out  to  them  and  where  means  of  control 
are  indicated.  In  a  very  large  plant  engaged  in  producing  raw 
material  that  is  used  to  an  enormous  extent,  as  benzol  is,  in 
war  as  well  as  in  peace,  the  company  officers  and  the  plant 
physicians  have  been  much  worried  by  the  fact  that  there  have 
been  a  considerable  number  of  cases  of  an  extraordinary  and 
in  some  instances  very  grave  disease  in  their  men,  and 
they  did  not  know  how  to  stop  it.  This  disorder  is  most 
interesting  clinically.  It  nearly  always  begins  with  a  peculiar 
gait  which  one  writer  has  aptly  termed  the  "  rooster  gait."  It 
advances  to  produce  retropulsion  and  propulsion  of  a  severity 
that  is  sometimes  perfectly  remarkable,  and  besides  other 
manifestations  it  causes  occasionally  distinct  mental  changes. 
Direct  physical  examination  shows  almost  nothing  and  there 
are  not  any  focalizing  signs.  It  seems. to  be  chronic  manganese 
poisoning.  The  company  had  gone  to  some  expense  to  have 
a  clinician  well  trained  in  the  study  of  nervous  disease  carry 
out  an  investigation  of  the  disorder.  He  made  a  clinical  (ami 
in  a  fatal  case,  pathological)  study  and  did  experiments  on 
animals  to  attempt  to  determine  the  cause  of  the  disorder. 
These  observations  were  negative,  but  through  finding  in  the 
literature  descriptions  of  practically  the  same  sjinptoms  in  a 
few  instances  in  persons  exposed  to  manganese,  which  is  present 
in  this  plant  in  large  amounts,  he  M-as  able  to  determine  the 
cause  so  far  as  anyone  can  now  see.  He  made  a  valuable 
scientific  report,  but  the  company  officials  were  annoyed 
because  they  said  his  report  was  simply  an  interesting  med- 
ical paper  and  the  thing  that  interested  them  was  the  economic 
and  human  matter  of  the  prevention  of  the  condition.  Tlie 
chief  physician  of  the  company  was  an  old  interne  of  mine 
and  knowing  that  I  was  nearby  he  asked  me  to  look  over  the 
situation  with  a  view  to  further  study  of  it.  I  took  Dr.  Cannon 
and  Dr.  Wade  Wright  along  with  me  and  wo  went  first  to  see 
the  plant.  I  only  epitomized  what  they  felt  at  once  wlien  I 
wrote  that  further  study  of  the  nature  of  the  disorder  would 
be  interesting  and  profitable  from  a  scientific  standpoint  and 
should  be  done,  but  tliat  the  imperative  practical  fact  obvious 
to  anyone  that  entered  the  plant  was  that  the  dust  hazard  was 
simply  amazing  and  the  dust  contained  at  least  one  substance 
knomi  to  be  poisonous  and  in  all  probability  the  actual  cau.sc  of 
the  condition,  and  the  real  thing  to  do  was  to  have  engineers 
devise  means  for  reducing  the  dust — a  difficult  problem,  Ijut 
not  more  so  than  others  that  I  had  known  to  be  solved.  An 
executive  officer  of  the  company  replied  that  tliey  had  had  such 
plans  under  consideration  for  some  time,  l)ut  that  he  did  not 
believe  that  they  M-ould  prevent  the  disease.  In  view  of  my 
letter,  however,  he  bad  ordered  that  they  be  taken  up  actively 
at  once.  The  chief  physician  wrote  me  that  he  had  been  of  mv 
opinion  for  a  good  while,  but  had  not  been  able  to  convince  his 
superiors  and  thought  that  an  outside  opinion  was  necessarv. 


Very  recently  I  have  had  letters  from  officers  of  the  company 
saying  that  the  large  laboratory  and  technical  equipment  and 
staff  of  the  company  are  available  to  carry  out  any  plan  of 
attack  that  I  suggest.  I  have  since  had  a  conference  with  them 
and  learned  that  they  have  nearly  completed  a  system  to 
control  the  dust  at  a  cost  of  over  $300,000,  and  are  now  inter- 
ested in  having  a  careful  study  of  the  etiology  and  treatment  of 
the  disorder  and  they  have  given  us  at  Harvard  a  generous  bud- 
get for  a  two  years'  or  longer  scientific  study  of  the  whole 
question. 

Things  of  this  kind  are  about  us  in  great  numbers  and  of 
most  varied  kinds.  No  one  can  become  an  expert  in  such 
things  without  serious  training,  certainly  not  simply  through 
exercising  a  hobby-horse.  More  experts  are  needed  and  I  think 
that  we  should  take  steps  to  produce  them.  But  the  most 
effectual  way  of  producing  experts  is  not  simply  to  provide 
opportunities  for  advanced  training.  There  are  now  a  goodly 
number  of  men  who  take  up  careers  in  the  laboratory  branches 
of  medicine  or  in  the  application  of  these  to  clinical  research. 
I  can  but  believe  that  this  is  largely  due  to  the  fact  that,  with 
the  present  method  of  teaching  medical  undergraduates,  all 
can  now  taste  these  careers  in  their  student  days  and  those 
attracted  by  them  can  thus  early  learn  their  attraction ;  while 
in  former  years  they  learned  it  only  later,  if  at  all,  and  then 
had  often  become  too  fixed  in  other  work  to  make  it  easy  to 
detach  themselves  from  it.  I  imagine  that  it  will  in  many 
instances  be  more  through  chance  than  through  wise  choice 
suited  to  the  individual  that  men  will  go  into  these  public  or 
semi-public  careers  until  that  time  when  they  become  somewhat 
familiar  with  these  aspects  of  medicine  during  their  medical 
school  days.  Due  regard  for  the  public  welfare  makes  it 
desirable  to  let  the  field  be  clearly  seen  so  that  those  who  are 
suited  to  special  parts  of  it  may  enter  them.  But  it  is  desirable 
not  only  for  the  production  of  experts;  I  am  thinking  less 
of  advanced  study  than  of  the  injection  during  undergraduate 
days  of  a  sufficient  modicum  of  knowledge  to  give  a  clear 
viewpoint  to  all.  I  might  have  drawn  in  this  paper  much 
more  varied  and  interesting  illustrations  from  the  experience 
of  experts  than  from  my  own  observations,  but  I  have  purposely 
used  my  own  almost  exclusively  becaiise  they  constitute  an 
example — but  only  one  of  course  among  the  work  of  many 
others — of  the  fact  that  an  imofficial  clinician  can  scarcely 
avoid  seeing  and  using  frequent  opportunities  of  this  sort  if  ho 
he  has  been  fortunate  enough  to  have  received  early  a  stimulat- 
ing injection  such  as  Sir  William  Osier  could  administer. 
Unless  medicine  changes  more  violently  and  becomes  more 
strictly  specialized  than  I  am  now  radical  enough  to  believe  that 
it  soon  will,  there  will  be  many  opportunities  for  laboratory 
men  and  clinicians  of  almost  all  types  to  be  infiuential  in  these 
things  if  they  have  acquired  the  point  of  view  which,  wlien 
practised  and  nursed  for  some  time,  leads  to  real  usefulness 
even  in  the  absence  of  .systematic  special  training.  After  all, 
as  in  everything  else,  the  strength  of  a  health  organization 
depends  rather  less  upon  the  few  experts  than  upon  the  fitness 
of  the  subordinates  and  of  the  rank  and  file  through  whom  most 
of  the  details  are  done.  We  now  recognize  that  teachers  of  phy- 
siology, chemistry,  pathology,  anatomy,  pharmacology,  medi- 
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cine,  sing  best  not  solo,  but  in  chorus  and  following  an  "  ex- 
tended elaboration  "  of  the  theme.  I  have  wondered  whether 
we  equally  realize  this  in  regard  to  the  things  that  I  have  been 
speaking  of  and  I  have  attempted  to  learn  from  some  of  my 
own  students  how  much  they  feel  these  things  in  the  general 
atmosphere  in  which  they  are  growing  up — not  how  much 
of  a  course  they  have  had  in  them,  but  how  much  a  part  of  real 
live  medicine  they  seemed  to  them.  I  have  not  been  made  vain 
of  my  own  accomplishments  by  what  I  elicited.  Their  feelings 
may  only  too  often  be  briefly  epitomized  by  the  response  of 
one  man  who  naively  remembered,  "  Oh  yes  we  had  that  part 
of  medicine  finely  in  the  course  on  preventive  medicine — but 
that  was  in  the  second  year."  It  was  in  "  the  old  forgotten 
long  ago."  And  yet  there  are  those  who  think,  and  I  am  one 
of  them,  that  medicine  as  a  profession  now  deals  so  largely  and 
with  such  increasing  and  fascinating  effectiveness  with 
problems  of  the  mass,  that  there  is  a  possibility  and  even  some 
danger  that  before  long  not  many  of  the  best  minds  will  be 
contented  with  the  traditional  ministration  to  the  individual. 
The  latter  will  remain,  I  am  sure,  and  should  remain,  the 
dominating  duty  of  the  great  mass  of  the  profession.  But 
to  feel  that  the  other  was  through  our  inattention  growing  to 
be  entirely  out  of  our  province  would  be  a  sad  loss  indeed  to 
those  of  us  not  in  official  medicine.  The  coming  generation 
in  medicine  will  have  opportunity  to  do  much  more  of  this 
grateful  work  tlian  we ;  and  do  we  not  need  to  give  them  even 
more  than  our  experience  alone  seems  to  indicate  is  necessary  ? 

We  need  to  keep  clearly  in  mind,  in  our  own  activities  and 
in  teaching,  the  danger  that  the  human  appeal  of  the  social 
problems  with  which  we  meet  or  the  newness  and  fascination 
of  the  economic  opportunities  will  distract  us  and  our  pupils 
from  our  legitimate  fields  of  work.  In  the  enthusiasm  excited 
by  new  visions  it  is  easy  to  overlook  the  boundaries  of  one's 
proper  domain  and  to  cultivate  superficially  and  ineffectively 
distant  territory  that  belongs  to  others  while  one's  o\ni  is 
.  neglected.  It  is,  I  think,  a  wise  recognition  of  this  rather 
than  simple  inertia  or  lack  of  comprehension  that  has  led  many 
clinicians  to  hold  off  from  these  matters. 

But  we  have  now  well  reached  that  point  in  progress  where 
we  can  see  fairly  clearly  in  these  questions,  where  our  con- 
tributions must  be  restricted  to  a  sympathetic  interest  and 
attention  and  where,  on  the  other  hand,  we  have  distinctively 
medical  problems  which  offer  a  goodly  yield  of  bettered  health 
and  can  be  attacked  by  accurate  methods  wholly  agreeable  to 
the  scientific  temperament  and  training. 

Certainly  in  no  field  of  medical  activities,  not  even  in  infec- 
tious diseases,  is  there  so  frequently  such  precise  knowledge  of 
the  principles  of  etiology  and  such  accurate  and  dependable 
methods  of  study  of  etiology  and  prevention,  and  in  none  are 
there  at  present  such  manifold  opportunities  of  contributing 
practically  to  improvement  of  health  as  there  are  in  the  field 
of  industrial  disease.  And  in  no  broad  field  are  there  fewer 
well-trained  investigators. 

As  I  view  tlie  situation  in  relation  to  the  war,  one  of  the  seri- 
ous needs  at  the  moment  is  some  organized  body  of  highly 
trained  men,  including  especially  a  physiologist,  a  chemist  and 
an  engineer,  who  should  be  seeking  now  for  better  understand- 


ing and  control  of  the  existing  hazards  to  industrial  workers, 
and  should  be  alert  to  recognize,  investigate  and  prevent  the 
dangers  that  will  arise  from  increasing  pressure  and  strain, 
especially  perhaps  from  the  restless  inventiveness  of  this  war. 
At  present  there  is  a  real  danger  that  adequate  attention  to 
these  matters  will  be  aroused  at  best  only  when  serious  damage 
has  been  done.  Such  a  body  could  work  effectively  only  if 
in  cordial  cooperation  with  the  Federal  Health  Service  and 
the  Labor  Department.  Likewise  seriously  needed  is  a  method 
of  establishing  officially  minimal  standards  of  prevention  in 
hazardous  industries  and  minimal  medical  examination  and 
observation  of  employees  in  such  industries.  And  with  tliis 
there  must  be  an  official  method  of  hygienic  inspection  of  these 
industries  to  see  that  these  matters  are  understood  by  the 
many  manufacturers  and  employees  to  whom  all  this  work  is 
now  very  new,  to  determine  that  the  regulations  are  followed, 
and  when  necessary  to  enforce  their  use.  This  work  could 
most  advantageously  be  done  directly  by  the  Federal  Health 
Service  with  its  already  well-organized  division  of  industrial 
hygiene  acting  in  cooperation  with  the  state  authorities.  This 
will  come  before  many  years  throughout  the  states  generally, 
but  if  the  war  is  to  continue  long,  it  must  be  put  in  operation 
soon  as  a  war  measure  if  grave  damage  to  health  and  indus- 
'trial  efficiency  is  to  be  avoided.  If  done  later  and  gradually,  it 
can  be  met  gradually.  If  done  soon  as  a  more  general  measure, 
as  should  be  the  case,  it  will  at  once  be  evident  that  it  must 
be  badly  done  because  of  the  lack  of  sufficient  men  trained  in 
the  medical  inspection  of  industries  and  the  equal  lack  of  those 
trained  as  industrial  physicians,  unless  there  be  undertaken 
a  rapid  intensive  training  of  men  for  these  duties  just  as  men 
have  been  and  are  being  trained  intensively  in  a  variety  of 
forms  of  special  military  medical  duties  in  which  the  demand 
is  imperative  and  far  greater  than  the  supply.  If  this  occasion 
arises  it  will  give  medical  schools  opportunity  to  repair  some- 
what the  deficiency  that  would  have  been  much  less  had  we 
been  more  foresighted  and  will  initiate  them  into  what  I  think 
they  will  undertake  before  many  years  anyway.  Moreover,  it 
will  give  opportunity  for  part  time  or  full  time  useful  public 
service  for  some  medical  men  who  are  for  any  reason  unable 
to  undertake  military  service. 

Though  there  are  many  things  to  be  said  and  though  I  have 
but  hastily  and  superficially  touched  upon  a  few  of  them,  I 
have  perhaps  seemed  often  to  wander  far  from  the  war,  as  I 
warned  you  that  I  might  do.  Nevertheless,  I  have  not  been 
far  from  it  in  my  thoughts.  We  have  been  violently  taught  l)y 
the  war  that  through  a  continued  system  of  education  the  Teu- 
ton has  been  made  to  think  almost  involuntarily  arid  in  innu- 
merable ways  of  the  State  when  carrying  out  actions  that  to  us 
are  simply  those  of  common  individual  service.  JIany  others 
than  I  have  thought  that  if  for  the  Teuton  conception  of  the 
State,  that  of  an  idol  to  be  worshipped  and  sacrificed  to,  we  sub- 
stitute the  picture  simply  of  those  who  make  up  the  State,  our 
educational  methods  may  perhaps  gain  from  the  distorted 
example  of  our  enemies  the  beneficent  influence  that  they,  and 
those  from  otiier  lands  who  had  been  in  contact  with  their 
education,  had  liojicd  they  might  have,  l)ut  which  they  have  so 
grievouslv  failed  to  exert. 
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A  THYMUS  TUMOR  ASSOCIATED  WITH  ACUTE  LYMPHATIC 

LEUKEMIA 

By  IlALi'H  H.  Majoi; 
(From  the  Department  of  Pathology,  University  of  Kansas  School  of  Medicine,  Rosedale,  Kansas) 


The  relationship  between  tumors  of  the  thymus  and 
leukemia  remains  a  subject  of  much  interest  to  both  clinician 
and  pathologist.  Interest  in  this  subject  is  perhaps  heightened 
by  the  iufrequency  of  such  cases,  since,  as  Schridde'  has 
remarked,  "  With  the  exception  of  the  bone-marrow  the  thymus 
is  the  organ  in  the  body  poorest  in  tumors."  Because  of  this 
comparative  rarity  of  thymus  tumors  and  the  association  of 
some  of  them  with  leukemia,  the  following  ease,  studied 
through  the  kindness  of  Dr.  Watson  Campbell,  seems  worthy 
of  record : 

Tlie  patient,  M.  P.,  a  wliite  woman,  age  42,  entered  the 
Kansas  City  General  Hospital  on  January  17,  1918,  complain- 
ing of  pains  in  the  back.  She  stated  that  she  had  been  weak 
and  had  had  no  appetite  for  a  month.  About  two  weeks  before 
admission  she  had  begun  to  have  headaches  and  pains  in  the 
right  thigh,  radiating  from  the  hip  down  to  the  right  ankle. 
She  had  also  found  her  vision  in  the  right  eye  impaired  and 
had  complained  that  "  everything  looked  crossed."  Some 
cough  and  shortness  of  breath  had  been  present. 

Physical  examination  showed  a  rather  obese  woman  with 
a  somewhat  pasty  color.  The  eyes  reacted  to  light,  the  left 
pupil  was  slightly  larger  than  the  right.  There  was  a  com- 
plete paralysis  of  the  sixth  nerve  on  the  right  side  and  partial 
paralysis  on  the  left  side.  The  teeth  showed  a  marked 
pyorrhoea  alveolaris,  the  tonsils  were  hypertrophied.  The 
chest  showed  a  few  moist  rales  in  th.e  axilla,  the  spleen  was 
enlarged  and  palpable.  Peflexcs  normal.  Blood-pressure 
120/185. 

The  spinal  lluid  examined  on  February  1,  IMKS.  showed 
a  cell  count  of  20.     Noniie  negative;  Wassermann  negative. 

A  blood  count  on  February  8,  1917,  showed  3,400,000  red 
cells,  41,000  white  cells,  hemoglobin  60  per  cent.  A 
differential  count  showed  polymorphonuclear  neutrophiles  12 
per  cent,  small  lymphocytes  35  per  cent,  large  lymphocytes  30 
per  cent,  transitionals  8  per  cent,  eosinophiles  2  per  cent, 
myelocytes  4  per  cent,  'degenerated  forms  2  per  cent,  nor- 
moblasts 7  per  cent. 

The  blood  examination  on  February  11, 1918,  showed  3,600,- 
000  red  cells,  21,000  white  cells,  hemoglobin  60  per  cent.  A 
differential  count  showed  polymorphonuclear  neutrophiles  16 
per  cent,  small  lymphocytes  17  per  cent,  large  lymphocytes 
35  per  cent,  transitionals  9  per  cent,  eosinophiles  1  per  cent, 
myelocytes  10  per  cent,  degenerated  forms  1  per  cent,  nor- 
moblasts 10  per  cent. 

The  patient  died  on  February  12,  the  day  folhiwing  the 
second  blood  examination.  The  findings  of  the  blood  examina- 
tion were  clearly  those  of  a  lymphatic  leukemia,  and  the  short 
duration  of  the  disease  with  the  rapid  course  indicated  tiie 
diagnosis  of  acute  lymphatic  leukemia. 


The  protocol  of  the  autopsy,  performed  two  and  one-half 
hours  after  death,  is  as  follows:  The  body  is  that  of  a  white 
women  165  cm.  in  length,  weighing  65  kilos.  The  sternum  is 
deformed,  with  an  upward  curve  in  the  middle  portion.  Both 
lungs  are  crepitant  and  show  some  edema  on  cut  section. 

In  the  anterior  mediastinum  there  is  a  rather  firm,  large 
tumor  extending  down  over  the  heart  (Fig.  1).  This  mass 
has  a  thin,  tough,  smooth  capsule;  on  cut  section  it  shows  a 
dark  reddish-brown  color  and  is  of  a  soft,  spongy,  slightly 
granular  consistency.  With  the  naked  eye  there  are  evident 
numerous  connective-tissue  strands  running  throughout  the 
tumor  dividing  it  into  compartment-like  areas  (Fig.  2). 
When  removed  from  the  heart  the  posterior  surface  of  the 
tiimor  is  seen  to  be  closely  adherent  to  the  parietal  pericardium. 
The  general  shape  and  form  suggest  in  appearance  an  enlarged 
uterus  with  its  cervix  turned  upwards.  The  tumor  measures 
10  cm.  in  length,  7  cm.  in  width  at  the  lower  portion  and 
7  cm.  in  thickness;  it  weighs  189  grams. 

The  heart  presents  no  especial  abnormalities.  The  spleen 
is  markedly  enlarged,  measuring  30  x  12  x  6  cm.,  and  is  very 
soft.  The  liver,  pancreas,  kidneys  and  uterus  are  all  enlarged 
and  of  a  soft,  flabby  consistency.  The  cervical,  bronchial, 
mesenteric,  retroperitoneal  and  inguinal  lymph  glands  are  all 
enlarged,  but  quite  discrete.  On  cut  section,  all  of  these  glands 
show  small  irregular  areas  of  hemorrhage.  The  gross  appear- 
ance of  the  brain  is  normal. 

Microscopic  examination  of  the  liver,  heart,  pancreas, 
kidneys  and  uterus  shows  extensive  infiltration  with  lymph- 
ocytes. In  many  sections  this  lymphocytic  infiltration  is  so 
marked  that  the  microscopic  recognition  of  these  organs  is 
extremely  difficult.  Sections  of  the  spleen  show  it  to  be  filled 
with  large  and  small  lymphocytes  and  many  myelocytes. 
Sections  made  from  the  brain  sjiow  some  infiltration  with 
lymphocytes. 

Paraffine  sections  of  the  mediastinal  tumor  were  made  and 
stained  with  hematoxylin  and  eosin.  Van  Gieson's  stain  and 
Mallory's  aniline  blue  stain.  Microscopic  study  of  these  sec- 
tions ( Fig.  3)  shows  that  the  tumor  has  a  definite  fibrous  tissue 
capsiile  just  under  which  in  some  places  are  areas  of  apparently 
normal  thymus  tissue.  Most  of  the  tumor  is  composed,  how- 
ever, of  fine  strands  of  connective  tissue,  in  between  which 
are  masses  of  partly  degenerated  poorly  staining  cells,  many 
of  them  lymphocytes  and  the  others  red  blood  cells.  In  a  few 
places  the  cells  are  well  preserved,  and  in  such  areas  there  are 
collections  of  ,«mall  and  large  lymphocytes  and  some  multi- 
nucleated giant  cells.  Also,  there  are  here  and  there  masses 
of  cells  different  from  the  others  and  showing  an  epithelioid 
character.  Areas  of  hemorrhage  are  very  extensive  through- 
out.   There  are  also  numerous  large  irregular  masses  staining 
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blue  with  hematoxylin  and  structures  circular  in  shape,  dis- 
tinctly laminated  and  staining  bluish  or  purple  with 
hematoxylin.  These  structures  resemble  very  much  the  so- 
called  corpora  amylacea  or  suggest  degenerated  Hassall's  cor- 
puscles. Degenerative  changes  are  quite  marked  in  all  the 
sections. 

The  size  of  this  mediastinal  tumor,  its  shape  and  location, 
together  with  the  microscopic  picture,  suggest  strongly  that  we 
are  dealing  with  an  enlarged,  persistent  hyperplastic  thymus 
which  has  subsequently  undergone  extensive  degeneration  with 
hemorrhage.  The  relationship  between  such  a  picture  in  the 
thymus  and  the  clinical  picture  of  an  acute  lymphatic  leukemia 
is  of  interest  in  the  light  of  the  relationship  between  the  thymus 
and  the  lymj)hatic  system. 

The  possible  role  of  the  thymus  as  a  leukocyte-forming  organ 
was  suggested  by  Ghika,"  who  concluded  that  the  thymus  is 
primarily  a  hemopoietic  organ  and  forms  leukocytes,  but 
probably  no  erythrocytes.  These  conclusions  of  Ghika  were 
not,  however,  supported  by  the  later  work  of  Noel  Paton  and 
Goodall."  These  observers  found  that  in  guinea-pigs  removal 
of  the  thymus  produced  a  leukopenia  which,  however,  was  not 
persistent  and  passed  away  when  the  animals  reached  the  age 
of  sexual  maturity.  Schultz '  found  that  in  dogs  removal  of 
the  thymus  had  no  permanent  effect  upon  the  blood  picture. 
As  contrasted  with  these  findings,  however,  Klose,  Lampe  and 
Liesegang  °  describe  a  -progressive  diminution  in  the  lymph- 
ocytes in  dogs  which  had  been  subjected  to  thymectomy. 
Klose  describes  further  a  lymphocytosis  in  dogs  following- 
injections  of  juice  expressed  from  the  thymus,  and  states  also 
that  in  three  patients  upon  whom  a  thymectomy  was  performed 
a  permanent  reduction  in  the  number  of  lymphocytes  followed. 

The  occurrence  of  an  enlarged  thymus  in  association  with 
lymphatic  leukemia  has  been  noted  by  several  observers. 
Obrastzow  °  observed  a  case  of  acute  lymphatic  leukemia  in  a 
boy  of  17,  associated  with  an  enlarged  thymus  "  the  size  of 
■a  fist."  McCrae '  in  his  study  of  lymphatic  leukemia  describes 
a  case  showing  at  autopsy  an  enlarged  thymus  gland  measur- 
ing 13x4  cm.  Serard  ^  has  studied  in  detail  lymphatic 
leukemia  and  its  association  with  enlargement  of  the  thymus. 
Her  paper  describes  two  cases,  one  in  a  girl  of  five  and  the 
other  in  a  boy  of  16.  The  thymus  in  the  first  case  measured 
8x6  cm.  and  weighed  150  grams ;  in  the  second  case  it  weighed 
60  grams.  Rocaz  '  obsened  a  case  of  acute  lymphatic  leukemia 
in  a  child  of  four,  associated  with  a  marked  enlargement  of 
the  thymus  which  measured  12  x  10  x  4  cm.  and  weighed  200 
grams.  The  cases  of  "  pseudoleukemia  "  associated  with  an 
enlarged  thymus  such  as  those  described  by  Eberth "'  and 
Fischer"  are  apparently  cases  of  Hodgkin's  disease. 

Another  group  of  observers  have  viewed  this  clinical  picture 
from  a  different  .standpoint  and  regard  the  blood  changes  as 
secondary  to  the  thymus  condition.  Palma  "  describes  a  case 
of  primary  sarcoma  of  the  thymus  with  the  blood  picture  of 
a  lymphatic  leukemia.  In  his  case  the  thymus  tumor  was 
"  as  large  as  two  fists  "  and  there  were  metastases  into  the 
pericardium  and  pleura.  Brigidi  and  Piccali "  describe  a 
malignant   lymphoma   of   the   thj-mus,    Litten  '■'  describes   a 


round-celled  sarcoma  of  the  thymus  and  Coenen'''  reports  a 
case  of  lymphosarcoma  of  the  thymus,  all  showing  the  blood 
picture  of  a  lymphatic  leukemia. 

These  two  groups  of  observers  have  in  all  probability  de- 
scribed the  same  disease  picture,  since  we  seem  to  have  no  defi- 
nite criteria  by  which  to  judge  which  is  primary,  the  thjonus 
tumor  or  the  blood  disease,  iloreover,  the  relationship  between 
lymphosarcoma  and  lymphatic  leukemia  is  so  close  as  to  sug- 
gest that  in  some  cases  they  are  merely  different  manifestations 
of  the  same  disease. 

Sternberg  in  1903  expressed  the  view  that  under  the  term 
"lymphatic  leukemia"  two  disease  processes  were  included. 
One  group,  of  cases  showing  increase  of  the  small  lymphocytes 
in  the  circulating  blood  with  hypertrophy  of  the  lymphatic 
apparatus  and  infiltration  with  lymphocytes  in  the  various 
organs,  he  described  as  lymphatic  leukemia.  In  the  second 
group  of  cases  he  found  an  increase  in  the  blood  of  the  so-called 
large  lymphocytes  and  at  autopsy  tumor  growths  in  different 
organs.  To  this  group  Sternberg  gave  the  name  of  leukosar- 
comatosis. 

Sternberg's  views  have  given  rise  to  much  discussion  and 
he  has  defended  them  on  numerous  occasions.  They  have 
also  been  attacked  notably  by  Graetz ",  Herxheimer "  and 
Fraenkel ",  the  last  author  maintaining  that  leukosarcomatosis 
has  no  connection  with  true  tumor  formation,  but  is  simply 
a  type  of  leukemia  tending  to  form  tumors  giving  an  appear- 
ance of  malignant  growths.  Herz,'°  after  an  exhaustive  con- 
sideration of  this  subject,  states  that  the  majority  of  observers 
do  not  accept  Sternberg's  view  that  leukosarcomatosis  is  a 
special  disease  of  the  lymphatic  apparatus,  but  look  upon  it  as  a 
leukemia  of  a  sarcomatous  character  which  falls  into  a  lym- 
phatic and  myeloid  type.  In  any  case,  Sternberg's  work  has 
been  of  great  value  in  calling  attention  to  the  aggressive  tumor- 
forming  disposition  of  certain  cases  of  leukemia,  and  his  views 
have  led  to  an  emphasis  upon  lymphatic  leukemia  as  primarily 
a  disease  of  the  lymphatic  apparatus  instead  of  a  simple  dis- 
order of  the  blood. 

It  is  of  interest  that  in  six  of  the  cases  reported  recently 
by  Sternberg '°  three  of  the  patients  had  large  tumors  in  the 
anterior  mediastinum  proliably  of  thj'mic  origin.  It  should 
also  be  noted,  however,  that  tumors  of  the  thymus  have  been 
described  without  an  abnormal  blood  picture,  as,  for  example, 
the  case  reported  by  Gamgee,""  who  described  a  IvTiiphosarcoma 
of  the  thymus  in  a  child  of  five  who  never  showed  any  increase 
in  the  number  of  white  blood  cells. 

Lochte  "^  has  studied  an  interesting  condition  of  the  tliymus 
associated  with  acute  lymphatic  leukemia.  In  two  cases  he 
described  a  somewhat  enlarged  thymus  in  which  an  "  epithe- 
lioid transformation  "  had  taken  place.  Here  the  lymphoid  ele- 
ments of  the  thymus  were  not  so  striking,  but  there  were 
numerous  epithelioid  cells,  some  of  them  multinucleated,  lying 
free  in  a  loose  connective-tissue  'framework.  He  believed  the 
thymus  condition  bore  some  relation  to  the  blood  disease  and 
stated  that  such  changes  had  not  been  observed  in  chronic 
leukemia-  or  in  pernicious  anemia.  Similar  collections  of 
epithelioid  cells  with  multinucleated  cells  were,  as  previously 
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mentioned,  noted  in  our  sections,  but  they  did  not  form  a 
predominating  picture. 

The  microscopic  examination  of  the  thymus  in  our  eat^e  sug- 
gests very  strongly  that  we  are  dealing  with  a  persistent  thymus 
which  has  undergone  a  marked  hyperplasia  followed  later  by 
an  extensive  degeneration.  The  marked  deformity  of  the 
sternum,  consisting  of  a  bowing  outward  with  a  large  deep 
depression  on  the  under  surface  corresponding  to  the  thymus, 
indicates  that  the  enlarged  thymus  had  been  present  before  the 
onset  of  the  acute  lymphatic  leukemia. 

This  patient  with  a  persistent  enlarged  thymus  developing 
an  acute  l^'mphatic  leukemia  recalls  the  views  of  Herz,~"  who 
lays  stress  upon  the  relationship  between  the  status  thymico- 
lymphaticus and  lymphatic  leukemia.  In  our  case  the  sug- 
gestion is  strong  that  the  enlarged  thymus  was  an  indication 
of  an  abnormal  lymphatic  state  predisposing  to  disease  of  the 
lymphatic  apparatus  which  later  manifested  itself  by  the 
appearance  of  an  acute  lymphatic  leukemia. 
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1913,  LX,  2506,  2573. 

IS.  Fraenkel,  Eug. :  Ueber  die  Beziehungen  der  Leukamie  zu 
geschwulstbildenden  Prozessen  des  hamatopoetischen  Apparates. 
Arch.  f.  path.  Anat.,  1914,  CCXVI,  340. 

19.  Herz,  Albert:  Ueber  die  den  Leukamien  verwandten  Krank- 
heitsprozesse.    Folia  haematol.,  1912,  XIII,  408. 

20.  Sternberg,  Carl:  Leukosarkomatose  und  Myeloblastenleu- 
kamie.    Beitr.  z.  path.  Anat  u.  z.  allg.  Path.,  1915,  LXI,  75. 

21.  Gamgee,  Arthur:  Lymphosarcoma  or  Lymphadenoma. 
Edinb.  M.  J.,  1873,  XVIII,  797. 

22.  Lochte:  Zur  Kenntnis  der  eplthelioiden  Umwandlung  der 
Thymus.    Centralbl.  f.  allg.  Path.  u.  path.  Anat..  1899,  XI. 

23.  Herz:  Die  akute  Leukamie.  Wien,  1911.  (Quoted  by  Wiesel 
in  Pathologie  der  Thymus.  Ergebn.  d.  allg.  Path.  u.  path.  Anat., 
1911,  XV,  II,  735.) 

DESCRIPTION  OF  ILLUSTRATIONS 

Fig.  1.  The  enlarged  thymus  as  it  appeared  lying  on  the  heart. 
The  thymus  has  been  divided  in  two,  only  the  left  half  showing  in 
the  illustration.  The  heart  in  the  illustration  was  not  that  of  the 
patient  but  a  heart  of  the  same  size  which  was  better  adapted  to 
photography. 

Fig.  2.  One-half  of  the  thymus  tumor.  The  tumor  is  nearly 
symmetrical. 

Fig.  3.  Photomicrograph  of  a  section  from  the  thymus  tumor. 
(Zeiss  obj.  AA,  oc.  4.    Hematoxylin  and  eosin  stain.) 


NEW  PLBLICATIONS. 


The  following  six  monographs : 

Free  Thrombi  and  Ball-Thrombi  in  the  Heart.     By  J.  11. 
Hewitt,  M.D.    82  pages.    Price,  $1.00. 


Benzol  as  a  Leucotoxin.    By  Laurence  Selling,  M.  D. 
pages.    Price,  $1.00. 
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Primary  Carcinoma  of  the  Liver.     By  JL  C.  Winternitz, 
M.  D.    42  pages.    Price,  75  cents. 


The  Statistical  Experience  Data  of  The  Johns  Hopkins  Hos- 
pital, Baltimore,  Md.,  1892-1911.  By  Frederick  L. 
Hoffman,  LL.D.,  F.S.S.    161  pages.    Price,  $3.00. 

The  Origin  and  Development  of  the  Lymphatic  System.  By 
Florence  K.  Sabin.    94  pages.    Price,  $2.00. 

The  Nuclei  Tuboris  Laterales  and  the  So-called  Ganglion 
Opticum  Basale.  By  Edward  F.  Mai.one,  M.  D. 
Price,  $1.50. 


are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore.     Other  monographs  will  appear  from  time  to  time. 
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WIT  AND  SATIRE  ON  THE  PHYSICIAN  IN  HEBREW  LITERATURE' 

By  Harry  Friedenwald,  M.  D.,  Baltimore,  ]\I(I. 


Satire  made  its  appearance  at  an  early  date  in  Hebrew 
literature  and  has  ever  since  enjoyed  favor  among  the  Jews. 
In  the  Bible  there  are  numerous  satirical  passages.  It  is 
not  surprising,  therefore,  that  Hebrew  writers  should  have 
used  this  form  of  literary  expression  to  rebuke  the  physician 
or  to  condemn  the  medical  quack.''  It  must  be  remembered 
that  these  have  suffered  in  like  manner  in  other  literatures.'' 
The  earliest  satirical  reference  in  Hebrew  appears  to  be 
the  statement  in  II  Chronicles,  XVI,  13  and  13 : 

And  in  the  thirty  and  ninth  year  of  his  reign  Asa  was  diseased 
in  his  feet;  his  disease  was  exceeding  great;  yet  in  his  disease 
he  sought  not  to  the  Lord,  but  to  physicians.  And  Asa  slept  with 
his  fathers,  and  died  in  the  one  and  'fortieth  year  of  his  reign. 

This  contempt  for  the  physician  did  not  prevail  among 
the  Jews,  as  is  seen  in  the  chapter  on  physicians  in  Ecclesi- 
asticus,  XXXVIII,  1,  15,  in  which  the  physician  is  regarded 
with  honor  as  the  agent  of  the  Lord : 

Honor  the  physician  according  to  thyneed  of  him  with  the  honors 
due  unto  him;  for  verily  the  Lord  hath  created  him;  for  from  the 
most  high  cometh  healing,  etc. 

The  earliest  Hebrew  satirist  during  the  Middle  Ages  who 
used  his  lash  upon  physicians  was  Joseph  Zabara,  who  was 
himself  a  physician.  He  lived  in  Barcelona  in  Spain  during  the 
latter  half  of  the  12th  century.  Zabara  was  a  poet  and  wrote 
a  work  entitled  "  Sefer  Shaashuim  "  (Book  of  Delight),  con- 
taining proverbs,  anecdotes  and  folk-tales,  besides  much  matter 
of  a  scientific  character  on  the  various  branches  of  medicine 
and  on  other  sciences.  This  work  has  very  recently  been 
re-edited  by  Davidson. 

I  have  gleaned  the  following  from  Israel  Abrahams'  essay 
on  "  The  Book  of  Delight  ":' 

A  philosopher,  says  Zabara,  was  sick  unto  death,  and  his  doctor 
gave  him  up;  yet  the  patient  recovered.  The  convalescent  was 
walking  in  the  street  when  the  doctor  met  him.  "  You  come," 
said  he,  "  from  the  other  world."  "  Yes,"  rejoined  the  patient, 
"  I  come  from  there,  and  1  saw  there  the  awful  retribution  that 
falls  on  doctors;  for  they  kill  their  patients.  Yet,  do  not  feel 
alarmed.  You  will  not  suffer.  I  told  them  on  my  oath  that  you 
are  no  doctor."  .... 


'  The  writer  gratefully  acknowledges  his  indebtedness  for  help 
received  from  Professors  L.  Ginzberg,  I.  Friedlander,  I.  David- 
son, of  New  York,  from  Dr.  E.  N.  Rabinowitz,  of  Baltimore,  and 
especially  from  Professor  Alexander  Marx,  Librarian  of  the  Jewish 
Theological  Seminary  of  America. 

'  Quackery  has  flourished  at  all  times.  In  the  early  part  of  the 
9th  century  Rhazes  wrote  a  severe  condemnation  of  quackery, 
explained  the  methods  of  the  quacks  and  the  reasons  why  the 
populace  is  so  easily  won  over  by  them.  This  interesting  docu- 
ment has  been  translated  from  a  Hebrew  MS.  and  published  by 
Steinschneider  in  Virchow's  Arch.,  XXXVI,  p.  570,  and  XXXVII, 
p.  560.  Rhazes  tells  how  he  went  to  great  pains  to  expose  the 
knavish  trickery  and  charlatanry  of  the  quacks,  but  he  also  shows 
the  necessary  limitations  of  scientific  medicine. 

' "  The  Evil  Spoken  of  Physicians,"  Charles  L.  Dana,  The 
Charaka  Club,  I,  p.  77. 

*  Jewish  Publication  Society,  Philadelphia,  1912,  p.  12. 


One  rather  longer  story  may  be  summarized  thus: 
Satan,  disguised  in  human  shape,  met  a  fugitive  husband,  who 
had  left  his  wicked  wife.  Satan  told  him  that  he  was  in  similar 
case,  and  proposed  a  compact.  Satan  would  enter  into  the  bodies 
of  men,  and  the  other,  pretending  to  be  a  skilful  physician,  would 
exorcise  Satan.  They  would  share  the  profits.  Satan  begins 
on  the  king,  and  the  queen  engages  the  confederate  to  cure  the 
king  within  three  days,  for  a  large  fee;  but  in  case  of  failure  the 
doctor  is  to  die.  Satan  refuses  to  come  out:  his  real  plan  is  to 
get  the  doctor  killed  in  this  way.  The  doctor  obtains  a  respite, 
and  collects  a  large  body  of  musicians,  who  make  a  tremendous 
din.  Satan  trembles.  "  What  is  that  noise?  "  he  asks.  "  Y'our 
wife  is  coming,"  says  the  doctor.  Out  sprang  Satan  and  fled  to 
the  end  of  the  earth.' 

The  next  writer  to  whom  I  shall  refer,  one  whose  satires 
are  renowned,  is  the  poet,  Judah  Al  Charisi,  who  lived  in 
Spain  in  the  early  part  of  the  13th  century.  His  home  was 
probably  Barcelona,  which  he  describes  as  "  the  congregation 
of  princes  and  nobles,"  °  and  he  travelled  much,  even  to  the 
Orient.  He  translated  many  important  works  into  Hebrew. 
Charisi's  description  of  the  itinerant  quack  has  been  excel- 
lently translated  by  Dr.  Solomon  SoHs  Cohen  and  published 
in  The  Medical  PickwickJ  The  writer  pictures  vividly  the 
methods  of  the  quack  who  has  collected  great  crowds  about 
him.  When  they  have  left  he  calls  liim  to  account  for 
playing  the  rogue's  game  and  is  answered  thus : 
"  Truly  I  go  about  to  seek  a  living. 

Even  as  God  in  His  mercy  may  provide  it  for  me. 

For  the  time  is  evil;  hard  as  a  rock  have  1  found  her, 

And  in  her  heart  there  is  no  pity  for  my  poverty. 

Therefore,  when  thou  art  minded  unto  chiding. 

Chide  not  me,  but  chide  the  time." 

Another  Hebrew  poet  of  this  period  was  Jedaiah  Ben 
Abraham  Bedersi,  who  was  born  in  Beziers  in  1270.  He 
published  his  first  poem  when  he  was  scarcely  15  years  old, 
and  at  the  age  of  17  he  produced  his  "  Sefer  ha-Pardes  "  (The 
Book  of  the  Garden),  an  ethical  work.  He  produced  many 
other  works,  poetical  and  philosophical,  as  well  as  theological 
commentaries. 

In  the  "  Sefer  ha-Pardes  "  we  find  the  following  medical 
maxims : ' 

1.  Four  things  are  sources  of  joy  for  four  classes  of  men.  The 
moon  brings  joy  to  thieves;  sinfulness  of  the  people  to  the  king; 
immorality  to  enemies;  and  the  wrath  manifested  by  the  Creator 
towards  His  creatures  is  a  source  of  joy  for  physicians. 

2.  When  you  are  in  need  of  a  physician,  you  esteem  him  a  god; 
when  he  has  brought  you  out  of  danger,  you  consider  him  a  king; 


'This  story  has  been  retold  by  two  modern  writers:  by  Robert 
Browning  in  his  poem,  "  Doctor,"  and  by  Israel  Zangwill  under  the 
title  "  Death  and  Marriage  "  in  his  book,  "  Without  Prejudice," 
New  York,  1S96,  p.  187.  According  to  Professor  Louis  Ginzberg  the 
story  is  "one  of  the  many  variations  of  an  Indian  fable."  Comp. 
Benfey,  "  Pantschatantra,"  I,  pp.  520-525,  and  II,  p.  551. 

"Graetz,  III,  p.  387. 

'January,  1916. 

'  Published  in  Hebrew  by  J.  L.  Dukes,  in  the  Lebanon.  V,  pp 
503-504   (Paris,  1868),  from  an  Oxford  MS. 
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when  you  have  been  cured,  he  becomes  a  human  like  yourself; 
when  he  sends  his  bill,  you  think  him  a  devil." 

3.  The  inhabitants  of  a  city  are  under  greater  obligations  to  the 
physician  than  to  the  king. 

4.  There  are  two  questions  which  are  very  puzzling:  Who  shall 
cure  the  city  physician  when  he  falls  ill,  and  who  shall  execute 
the  executioner  when  he  Is  found  guilty? 

5.  Two  men  may  look  upon  the  face  of  the  king— the  physician 
and  the  artist. 

6.  Two  men  are  accompanied  with  much  honor — the  judge  on 
leaving  the  court-house,  and  the  physician  on  leaving  the  house 
of  the  sick. 

7.  There  are  many  slight  illnesses  which  the  physicians  declare 
serious  in  order  to  increase  their  fees. 

8.  Many  physicians  know  nothing  of  medicine,  but  even  the 
dangerously  sick  may  be  benefited  by  the  expression  of  their  faces 
and  their  well-spoken  words. 

9.  When  you  select  a  physician,  choose  a  friend  and  a  man  of 
experience. 

10.  Sudden  death  is  a  decree  from  heaven,  for  which  the  phy- 
sician is  not  to  be  blamed. 

11.  Three  classes  of  men,  even  when  educated  and  cultured,  are 
held  in  poor  esteem:   the  foreigner,  the  libertine  and  the  physician. 

12.  The  thoughtless  physician  says,  "  What  have  you  done?  " 
The  wise  physician  says,  "  Do  thus." 

13.  He  is  no  physician  who  has  not  slain  many  patients. 

14.  Two  classes  look  forward  to  speedy  wealth:  the  heirs  of  the 
sick  in  whom  they  rejoice,  and  pharmacists,  who  rejoice  in  phy- 
sicians. 

15.  Most  physicians  you  meet  reach  a  ripe  old  age,  because  the 
Angel  of  Death  wishes  to  give  them  a  cliance  to  increase  his 
victims. 

16.  Were  all  physicians  your  friends  rejoicing  in  your  health, 
you  would  find  no  one  to  treat  you  (without  pay)  in  your  illness. 

17.  The  physician  and  the  musician  will  not  be  admitted  after 
death  either  into  the  World  of  Reward  or  into  that  of  Punishment. 
When  the  musician  and  the  physician  depart  from  this  life,  the 
former  takes  his  musical  instruments  and  his  baton,  and  the 
latter  his  books  and  prescriptions  and  they  approach  the  en- 
trance of  the  gate  of  the  World  of  Reward.  There  they  request 
Methuselah  and  Noah  to  grant  them  admission.  In  reply  to  the 
question,  "  Who  are  you?  "  the  pliysician  says,  "  I  cure  all  diseases 
and  illnesses;  I  enable  human  beings  to  live  a  proper  life  and  make 
their  existence  agreeable  by  guarding  them  against  disease."  The 
musician  says,  "  1  fill  their  hearts  with  gladness  and  turn  the 
souls  of  men  from  sorrow  to  Joy  and  1  rescue  them  from  an  ocean 
of  anxiety."  Thereupon  the  gatekeepers  declare:  "  You  cannot 
enter  here.  We  have  plenty  of  Joy;  the  light  of  divine  inspiration 
shines  down  upon  us;  the  company  is  highly  respectable  and 
sorrow  and  grief  are  so  far  removed  from  us  that  we  have  no 
need  to  be  entertained  by  musical  performances.  Again,  physical 
defects  are  unknown  to  us;  we  are  in  good  health  and  need  not  fear 
any  diseases.  No  illness  can  attack  us  that  we  should  need  a 
physician  to  cure  it.  13ut  we  would  advise  you  to  go  to  the  World 
of  Punishment  which  is  full  of  bitter  suffering.  Perhaps  you  may 
be  of  some  use  to  the  poor  unfortunates  that  dwell  there  in 
anguish."  On  hearing  this,  the  physician  carrying  liis  books  and 
the  musician  playing  on  liis  instruments,  both  shaking  their  heads, 
go  In  the  direction  indicated,  until  they  arrive  at  the  entrance  to 
the  gate  of  the  World  of  Punishment.     There  they  call  upon  Og 


°  This  theme  is  repeated  frequently  by  later  authors,  as  we  shall 
see  below.  The  same  theme  is  found  in  the  Regimen  Sanltatis 
Salernl  (see  translation  by  Ordronaux)  and  Is  reprinted  in  the 
Annals  of  Medical  History,  No.  1,  p.  53,  and  ascribed  to  Cordus 
(14S6-1535). 


and  Goliath  the  Philistine,  the  gatekeepers,  to  grant  them  ad- 
mission. When  questioned  about  their  identity,  they  repeat  their 
former  replies  and  thereupon  are  told:  "  Leave  this  place  at  once, 
for  music  is  of  no  avail  in  a  place  of  wailing.  The  finger  of  God 
weighs  heavily  here  and  the  dwellers  cannot  be  helped  by  music 
and  play,  but  only  by  their  wailing.  Nor  can  they  be  cured  by  any 
physician,  for  who  can  remove  the  disease  which  has  been  inflicted 
upon  them  except  by  adding  new  and  terrible  disease  and  suffer- 
ing. Go  to  that  high  mountain  that  is  headed  towards  the  wilder- 
ness. When  the  musician  falls  ill,  the  physician  shall  cure  him, 
and  when  the  physician  is  full  of  grief,  the  musician  shall  gladden 
his  heart  with  his  music.  Go  thither;  there  you  will  find  an  acacia 
tree:  its  fruit  shall  serve  as  your  nourishment  and  its  leaves  as 
your  medicine.    When  your  wives  die  we  shall  send  them  to  you." 

No  less  famotis  tlian  those  that  I  have  cited  was 
Kalonymus  ben  Kalonynms,  a  Provencal  writer  and  philoso- 
j)her  (born  in  128G,  died  after  1328).  He  studied  medi- 
cine, but  did  not  pracl:ice  it.  He  spent  some  time  in 
Rome  on  an  important  mission. 

His  writings  and  translations  include  a  number  of  medical 
works.  Among  his  numerous  writings  there  is  one  entitled 
"Eben  Boehan  "  (The  Touchstone)  an  ethical  treatise  written 
in  1322.  "  The  treati.se  is  written  in  cadenced  prose  ".  .  .  . 
and  reviews  "  all  the  social  positions  of  which  men  are  proud 
and  proves  their  vanity."  At  the  end  he  enumerates  the 
sufferings  of  Israel  during  the  three  years  during  which  he 
had  written  the  book.  In  it  he  holds  up  the  quack  physician 
to  ridicule.  In  a  market-place,  a  man  in  gold-braided  coat, 
with  rings  covering  his  fingers  and  with  chains  dangling  over 
his  waistcoat,  is  addressing  the  people  that  crowd  about  him. 
He  tells  them  of  his  marvelous  powers.  Hirelings  in  the 
crowd  whisper  his  praises.  Many  fools  are  induced  to  seek 
his  help  and  pay  him  heavily. 

Kalonymus  explains  tlie  quack's  mctliod :  Each  case  he 
regards  with  serious  countenance;  he  discovers  the  ailment 
by  looking  at  the  urine;  but  the  medicines  required  to  bring 
about  a  cure  are  very  expensive  and  he  cannot  prepare  them 
without  prepayment.  The  money  is  collected  and  then  he 
proceeds  to  describe  how  to  prepare  his  cure-all,  with  all 
manner  of  substances  and  ridiculous  ingredients.  II'  the 
patient  recovers,  it  is  well ;  if  he  dies,  the  quack  in  anger 
blames  those  who  prepared  (lie  remedy  for  not  carrying  out 
his  directions.  Kalonymus  condemns  the  quacks,  because  their 
art  is  lying  and  deception ;  all  their  boasting  is  empty  false- 
hood; their  hearts  are  turned  away  from  God;  their  hands 
are  covered  with  blood ;  wise  teachers  of  the  Talmud  refer  to 
them  when  they  declare  that  certain  "  pliysicians  are  fit  only 
for  Gehenna." 

AVhilc  in  ]{ome,  Kalonpnus  won  the  friendship  of  another 
poet,  Immanuel  of  Rome.  Immanuel  ben  Solomon  ben 
Jekuthiel,  better  known  as  Immanuel  of  Rome,  a  friend  of 
Dante,  was  born  in  Rome  about  1364  and  died  about  1330. 
He  was  a  poet  of  distinction  as  well  as  a  physician.  In  one 
of  his  stories  an  incident  is  related  that  occurred  to  the  author 
in  the  course  of  his  practice  ;is  a  physician.  He  was  called 
to  a  patient  who  suffered  fnini  indigestion,  and  who  happened 
to  belong  to  that  class  of  pcojilc  who  fancy  themselves  endowed 
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with  great  poetical  talents.  Imraanuel  prescribed  some  medi- 
cine for  his  patient  and  advised  him  at  the  same  time  to 
remain  in  bed  till  the  following  morning,  when  he  hoped  to 
find  him  completely  recovered.  But  the  patient  ....  dis- 
regarded these  orders,  got  out  of  bed  and  composed  a  long 
poem.  This  he  showed  with  much  pride  on  the  following 
morning,  telling  his  physician  at  the  same  time  by  way  of 
reproach  that  the  medicine  prescribed  was  quite  useless,  and 
and  had  produced  no  effect  upon  him.  "  Pardon  me,  my 
friend,"  said  Immanuel,  "  my  medicine  has  indeed  had  some 
effect  upon  you:  it  has  removed  from  your  brains  a  fair 
quantity  of  poetical  rubbish."  " 

In  another  story  Immanuel  describes  a  physician's  visit 
to  a  prude : 

She  lay  on  an  elegant  bed,  putting  the  moon  to  shame  with  her 

beauty I  approached  to  feel  her  pulse She  covered 

her  face  and  folding  her  garment  about  her  arm,  she  said:  "  Feel 
my  pulse  through  my  dress."  ....  I  took  a  brick,  placed  it  upon 
her  right  hand  and  holding  a  fire-pan  in  my  own  I  felt  her  pulse 
with  it  and  thus  made  sport  of  the  lady 

He  next  describes  a  mass  of  absurd  remedies  which  he 
prescribed  and  shows  that  the  young  lady  repaid  doubly 
for  her  tricks. 

The  next  satirist  to  be  referred  to  is  Galipapa,  who 
wrote  a  Hebrew  satire  on  physicians  under  the  title,  "  The 
Physician's  Aphorisms."  A  translation  of  this  work  has 
appeared  in  this  Bulletix." 

We  shall  now  leap  over  several  centuries  and  take  up  the 
satires  of  a  modern  Hebrew  writer.  The  author  to  whom  I 
refer  is  Isaac  Erter,  a  physician  who  was  born  in  Galicia 
in  1798,  and  died  in  1851.  He  is  well  known  as  a  brilliant 
Hebrew  satirist.  In  one  of  his  satires,  "  The  Transmigration 
of  the  Soul,"  he  tells  of  the  adventures  which  a  soul  meets 
with,  how  it  passes  from  one  body  to  another,  once  leaving 
the  body  of  an  ass  to  enter  that  of  a  physician. 

The  soul  informs  the  author  that  it  had  prospered  greatly, 
not  on  account  of  its  cleverness  or  ability,  but  because  it  had 
acted  according  to  certain  practical  rules,  and  it  recommends 
that  the  author  follow  them  in  his  profession : 

1.  Powder  your  hair  white,  and  place  on  the  table  of  your  study 
a  human  skull  and  some  curious  skeletons  of  the  animal  world. 
Those  coming  to  you  for  medical  advice  will  then  say  that  your 
hair  must  surely  have  turned  white  through  overwork  in  your 
profession,  and  through  your  protracted  studies  in  the  domain 
of  natural  science. 

2.  Pill  your  library  with  large-sized  books  that  are  richly  bound 
in  red  and  gold.  No  matter  whether  you  ever  open  and  read  them 
or  not,  people  will  always  have  a  high  opinion  of  your  great 
acquirements  and  wisdom. 

3.  Sell  and  pawn  everything  for  the  sake  of  having  a  carriage 
of  your  own.  Your  patients  may  die  right  and  left  through  errors 
of  judgment,  yet  the  fact  of  having  a  carriage  waiting  outside  their 
doors  will  shield  you  from  adverse  criticism. 

4.  If  you  are  called  to  a  patient  you  must  pay  less  attention  to 
him  and  his  malady  than  to  those  persons  who  are  around  about 


him.  On  leaving  the  sick-room  assume  a  grave  face,  and  say  that 
the  case  is  a  critical  one.  Should  the  patient  die,  then  you  will 
have  hinted  at  his  death;  but  if,  on  the  other  hand,  he  gets  well, 
his  relations  and  friends  will  naturally  attribute  his  recovery  to 
your  extraordinary  skill. 

5.  Have  as  little  as  possible  to  do  with  the  poor.  For,  as  they 
will  only  send  for  you  in  hopeless  and  desperate  cases,  you  will 
not  gain  any  honor  or  reward  by  attending  them.  Therefore,  be 
exceedingly  reserved  with  them,  and  keep  them  at  a  distance.  Let 
them  wait  outside  your  house,  and  those  who  pass  by  will  look  with 
amazement  at  the  crowd  patiently  waiting  to  obtain  your  services. 

6.  Consider  every  medical  practitioner  as  your  natural  enemy, 
and  speak  always  of  him  with  the  utmost  disparagement.  If  he 
happens  to  be  young,  then  you  must  say  that  he  has  not  had  suffi- 
cient experience,  and  can  do  no  good;  and  if  he  is  old,  you  must 
declare  that  either  his  eyesight  is  bad,  or  that  he  is  a  bit  demented, 
and  is  not  fit  to  be  trusted  in  important  cases. 

7.  If  asked  to  take  part  in  a  consultation  with  other  physicians, 
you  will  be  acting  wisely  if  you  always  protest  loudly  against  the 
previous  treatment  of  the  case  by  your  colleagues.  Whatever  the 
issue  of  the  case  may  be,  you  will  be  on  the  safe  side." 

HUMOEOUS   AND    S-4.TIEICAL    HebKEW    PoEM.S 

We  find  scattered  through  Hebrew  literature  many  short 
poems  bearing  upon  the  physician.  As  a  taunt  at  the  too  busy 
doctor  take  the  following : 

When  Abraham  Ibn  Ezra,  the  poet  (1088-1167),  saw  that 
it  was  impossible  for  him  to  earn  a  livelihood  in  his  native 
country,  he  determined  to  try  his  fortune  abroad.  He  thus 
visited  Egypt  at  the  time  when  the  famous  Maimonides  (1135- 
1201)  was  the  physician  at  the  court  of  the  Sultan  Saladin. 
He  made  several  vain  attempts  to  see  him  and  in  the  end  com- 
posed an  epigram  of  which  the  following  is  a  translation : 
I  call  on  my  lord  in  the  morning, 

I  am  told  that  on  horse-back  he's  sped; 
I  call  once  again  in  the  evening. 

And  hear  that  his  lordship's  abed. 
But  whether  his  highness  is  riding, 

Or  whether  my  lord  is  asleep, 
I'm  perfectly  sure,  disappointment 
Is  the  one  single  fruit  I  shall  reap." 

The  following  selections  are  translations  from  Hebrew  poems 
referring  to  physicians.  The  same  themes  are  expressed  in 
different  poems,  but  for  the  sake  of  completeness  they  are  all 
cited.  Most  of  the  poems  are  taken  from  a  collection  made  by 
Steinschneider,"  and  reference  to  their  source  is  indicated  by 
"  St."  and  the  number  given  in  liis  list  at  the  end  of  each  poem. 
Xo  attempt  has  been  made  to  render  the  Hebrew  rhj-me. 

The  following  poem  was  written  by  Hillel  ben  Samuel, 
physician  and  philosopher  in  Italy  in  the  12th  century,  as  an 
introduction  to  his  translation  of  Bruno  de  Lungoburgo's 
"  Chirurgia  ilagna" : 

Promise  to  serve  everyone  who  is  ill  with  thy  wisdom 

But  do  not  promise  to  cure  a  physician. 

Demand  thy  payment  and  the  reward  tor  thy  service 

Whether  he  dies  or  is  cured. 


'°  From   "  Immanuel   di   Roma,   a   Thirteenth   Century   Hebrew 
Poet  and  Novelist,"  by  J.  Chotzner,  Jew.  Quart.  Rev.,  1892,  IV,  p.  64. 
"March,  1918. 


^-  This  translation  is  taken  from  Chotzner,  "  Hebrew  Humour," 
London,  1905,  p.  132. 
"From  Chotzner,  "Hebrew  Humour,"  p.  61. 
"Ztschr.  f.  hebraische  Bibliog..  VIII. 
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Eat  not  and  sleep  not  at  his  home. 

Let  thy  visits  be  only  professional. 

Then  mayest  thou  ask  him  a  double  fee  when  he  is  cured. 

Rely  on  a  pledge  and  not  on  a  verbal  promise. 

Serve  princes  in  illness  and  accident. 

Their  gifts  in  showers  will  not  fail  you! 

But  if  you  attain  to  the  service  of  the  fair  se.\ 

Then  you  will  be  adorned  with  gold  and  jewels!     (St.  16.) 

The  following  poem  is  found  in  the  Zabara  collection  and 
is  also  quoted  by  Shem  Tob  Ben  Joseph  Palquera,  a  poet  of 
the  13th  century  and  perhaps  a  physician,  who  recommends 
the  practice  of  medicine  as  the  noblest  of  all  professions.  It 
has  been  put  into  English  rhyme  by  Ettleson:  " 

Quoth  Fate  unto  the  Fool:    A  doctor  be. 

Who,  killing  folks  off,  netteth  income  large; 

So  hast  thou  vantage  o'er  Death's  Angel; 

He  must  take  the  lives  of  people  free  of  charge.     (St.  5.) 

The  following  is  a  parody  on  the  preceding  and  was  written 
by  Solomon  da  I'iera,  a  Spaiii.«li  poet,  aliout  1400: 
Said  Time  to  the  shrewd  one:    A  doctor  be 
And  cunningly  array  thee  in  crimson 
Thus  art  thou  preferred  to  all  men  of  wisdom 
Who  are  clad  in  black  because  of  their  knowledge.     (St.  4.)  '" 

The  two  following  poems  were  written  by  Isaac  ben  Solomon 
Al-Habib,  who  lived  about  1370-1426  in  Sicily,  and  who  was 
the  author  of  astronomical  works: 
Old  men  asked  the  Doctors 
To  straighten  the  rounded  back  of  the  aged. 
The  physicians  answered  that  time  had  made  crooked  the 

back  of  the  old  man 
And  who  could  make  it  straight?     (St.  9.) 

A  full  wallet  cures  the  sick 
Fattens  the  lean,  gives  strength  to  the  weak 
But  its  lack  is  a  sore  ill 

For  which  the  Doctor's  wisdom  is  of  no  avail.     (St.  12.) 
*  *  * 

The  following  was  written  in  Spain  in  the  14th-15th 
century : 

For  each  person  will  clothe  himself  in  sickness  as  in  a 

garment. 
Approach  and  see  the  answer. 
In  this  book  will  be  revealed  immediately 
The  cure  and  relief. 
Truly  if  medical  books  were  lost 
This  one  alone  would  teach  thee  how  to  cure,     (St.  15.) 

The  following  is  found  in  a  niuuber  of  Spanish  and  Italian 
manuscripts  of  the  14th  and  15th  centuries: 

When  the  ailment  increases  the  doctor  is  exalted; 

Then  is  he  called  prince  and  leader. 

Lip  vows  and  offerings  are  showered  upon  him 

Nor  is  there  a  dearth  of  kind  words. 

He  promises  a  house  filled  with  good  things, 

A  possession  of  field,  yea,  and  a  fortified  town. 

But  as  his  health  returns  he  rejoices; 

When  his  ailment  begins  to  depart 

He  recites  the  Hallel  (a  prayer  of  praise) 

The  Ahabti  (Ps.  cxvi)  and  the  Min  Ha-Mezar  (Ps.  cxvii,  5). 


When  he  again  begins  to  take  food, 

To  drink  wine  and  to  eat  meat 

Then  he  says  "  I  shall  not  see  the  Doctor." 

When  he  demands  pay  for  his  service,  as  is  right,  he  says: 

"Behold  in  him  Satan  asking  for  reward:  — 

"  When  I  see  him  my  strength  leaves  me. 

"  Verily  it  is  God  who  heals  without  charge, 

"  He  gives  bread  to  all  flesh, 

"  He  heals  the  sick,  but  not  the  physician. 

"  Through  an  angel  he  cures  the  distressed." 

He  asserts  that  the  Creator  has  removed  his  affliction. 

"  He  who  does  good  to~  all  his  creatures." 

He  says  that  words  of  promise 

Do  not  hold  when  uttered  under  pressure. 

■'  If  I  made  a  vow,  it  is  no  vow. 

'■  If  I  bound  myself,  there  shall  be  no  binding. 

"  My  vows  are  absolved 

"  As  to  drinking  and  to  eating."     (St.  6.)  •" 

This  theme  is  similar  to  that  cited  by  Ordronau.x,  "  Code 
of   Health   of   the    School   of    Saleruum "   under   "  How   to 
Forestall  the  Ingratitude  of  Patients." 
The  following  was  written  about  1400 : 
Do  not  think  that  you  can  evolve  the  book  of  medicine  out 

of  your  understanding. 
You  must  receive  information  from  those  who  have  pre- 
ceded you 
So  that  through  them  you  will  reach  perfection.     (St.  3.) 

This  poem  is  found  in  a  Spanish,  an  Italian  and  an  African 
manuscript  of  the  early  part  of  the  15th  century : 
The  fool  despises  the  physician. 
And  does  not  look  to  him  for  help. 
He  ascribes  to  nature 
All  cures  and  healing. 
He  denies  the  evidence 
The  Lord  placed  in  this  Law: 
"For   the   Doctor   he   shall   pay.""     (St.    13.) 

The  two  following  poems  are  found  in  three  Spanish  man- 
uscripts of  the  15th  century: 

The  countenance  of  the  doctor  is  like  that  of  angels,  exalted; 
In  the  eyes  of  the  patient  while  the  pains  are  increasing. 
His  words  are  sweeter  than  dripping  honey. 
And  are  listened  to  as  the  voice  of  the  Lord  from  among  the 

Cherubim. 
But  in  a  little  while  when  his  pains  abate, 
Lo,  he  is  looked  upon  as  other  friends. 
And  when  health  returns 
And  the  Doctor  asks  for  his  gold  pieces 
He  becomes  like  unto  Satan  in  the  form  of  a  man 
And  his  words  are  not  sweet  to  the  ears.     (St.  IS.) 
*  «  * 

Oh  Doctor! 

At  night  shed  thy  light  like  the  moon 

(In  our  trouble  do  thou  afford  relief) 

And  promptly  do  thou  bring  redemption 

To   the  heart   that    is  aching  and   the   entrails   in   pain. 

He  that  places  his  trust  in  thee 

That  "  captive  exile  shall  speedily  be  loosed."     (Is.  li.  14.)  " 


"See  Jewish  Quart.  Rev.,  N.  S.,  1,  p.  159. 

'"/.  e..  Charlatanry  brings  greater  advantage  than  the  real  wis- 
dom of  the  scholar. 


"  A  vow  made  under  compulsion  is  no  vow.  Cf.  Nedarim  3,  4 
and  Gemara  ad  loc. 

"Rashi's  commentary  on  Exod.  xxi,  19. 

"(The  biblical  verse  continues  "and  he  shall  not  die  and  go 
down  into  the  pit." 

Prepare  thou  for  him  a  remedy  against  his  destruction.     (St.  19.) 
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The  three  poems  which  follow  are  taken  from  the  appendix 
to  Judah  ben  Shabbethai  Ha-Levi's  "  Milhemet  ha-Hokmah 
weha-Osher  "  (end  of  12th  century)  which  was  published  in 
Constantinople  in  1543.  It  comprises  31  short  poems,  of  which 
the  following  are  1,  13  and  2T  : 

Every  ill  man  fears  death  and  hopes  that  he  may  be  cured; 
And  when  told  that  the  physician  is  coming,  he  feels  happy 
And  he  longs  and  waits  for  the  utterances  of  his  mouth. 
For  this  reason  any  fool  and  inexperienced  man  finds  it 
possible  to  be  a  physician. 

*  *  * 

A  learned  physician, — how  lovely!     But  the  most  honored 

is  he 
Who  practices,  whose  own  eyes  see  the  diseases,  and  who 
Makes  money  when  he  raises  himself  [when  he  is  proud?]. 
Therefore,  learn  to  get  practice  and  stretch  forth  your 
Hand  to  take  either  ox  or  sheep,  for  the  main  thing  is  not 
To  learn,  but  rather  to  practice. 

*  *  * 

Mighty  in  song  and  higher  in  rank  than  a  captain  of  fifty 
Is  the  glory  of  the  medical  profession,  having  a  name 

among 
The  thirty   [heroes  of  David].     On  the  day  of  Purim,  send 

(the  doctor) 
A  double  gift  to  bring  joy  to  God  and  man. 

The  two  following  poems  appeared  iu  a  collection  of  short 
poems  published  in  Constantinople  in  1577 ;  the}-  are  reprinted 
in  Davidson's  edition  of  Zabara,  p.  cxxii. 

I  am  astonished  at  the  physicians  of  our  time, 

When  I  behold  their  deeds  and  their  deceit! 

I  saw  them  assembled  near  one  (who  called) 

For  their  help  and  for  relief  from  his  ills; 

When  they  cure  they  boast  of  the  glory  of  their  work. 

But  when  they  take  life  they  say  that  God  has  killed; 

They  lay  blame  upon  the  sick  who  are  innocent, 

Yea,    in    vain    "they    made    long    their    furrows"    (Ps. 
cxxix.)  '" 

They  demand  great  pay  for  shedding  blood  and 

Fill  their  money  bags  with  silver!  " 

Is  there  anything  like  their  evil  in  the  world? 

Can  the  earth  endure  their  insolent  arrogance? 

*  *  * 
He,  who  wishes  to  be  a  doctor 
Yet  is  a  fool  and  an  ignoramus 
Better  that  he  be  a  baker 

And  his  name  be  not  known.     (St.  26.)  " 

The  following  was  found  by  Professor  Mars  in  a  manu- 
script •"  among  a  number  of  satirical  epitaphs,  composed  by 
Immanuel  Frances  (born  in  Mantua,  1630,  died  in  Leghorn, 
1703)  : 

Give  thanks,  oh  reader,  to  the  Lord,  your  Creator, 
That  you  never  fell  into  the  hands  of  this  doctor. 
For  you  would  not  now  read  this  poem 
If  while  he  lived,  he  had  been  your  doctor. 


"Prolong  their  explanations  for  their  failures. 
""  Play  on  word  "  Damim,"  i.  e.,  money  and  blood. 
^  Play  on  the  words  "  Rophe  "  (physician)  and  "  Ophe  "  (baker). 
-'  The  manuscript  is  "  Halberstam  437,"  fol.   74d,    now  in   the 
Library  of  the  Jewish  Theological  Seminary,  New  York. 


The  following  is  a  preface  to  the  work  on  "  Diet "  by  the 
renowned  E.  Isaac  Israeli ;  it  was  placed  in  the  Hebrew  edition 
by  some  translator : 

Clothe  thyself  in  Doctor's  garments  and  don  fine  raiment 

When  visiting  princes  and  the  sick; 

Examine  well  the  body  of  the  patient  and  his  symptoms; 

Judge  according  to  all  the  affected  limbs; 

Do  not  open  thy  mouth  and  lips  in  vow 

Until  he  weighs  out  for  thee  his  silver  shekels! 

And  if  the  signs  appear  well  in  thine  eyes 

Serve  him  as  a  Prince  and  Ruler. 

Keep  up  thy  courage,  do  not  be  confused 

And  do  not  promise  to  raise  high  the  low  [i.  e.,  cure  the 
sick]. 

And  do  not  assure  a  cure  or  relief. 

For  know  that  it  is  not  in  thine  hand  to  accomplish  it. 

But  to  God  alone  is  the  power 

And  to  the  physician  it  is  possible  with  this  help  to  bring 
recovery. 

The  man  who  is  sick  is  like  unto  a  ship 

In  the  midst  of  the  sea,  and  the  physician  is  the  pilot. 

With  the  lips  of  thy  mouth  speak  pleasing  words, 

Let  thy  face  shine  upon  the  Jew  and  Gentile 

And  with  the  hand  of  righteousness 

Mete  out  kindness. 

With  tongue  of  kindness  utter  words  of  wisdom. 

And  guide  them  in  eating  and  drinking,  following 

This  book  of  dietetics. 

Study  it  and  look  carefully  into  the  book 

Which    was   composed   by   R.    Isaac,   the   man    of   great 
deeds.     (St.  14.) 

The  three  following  poems  were  published  by  Moses  Hayyim 
Sosehino  in  1778 : 

How  is  it — I  wondered — that  the  man  I  know  for  a  fool, 

the  people  regard  as  a  physician 
And  empty  into  his  hand  their  bags  of  wealth? 
But  perhaps  this  reward  is  all  his  profit. 
For  well  have  (the  Rabbis)  said. 
"  The  best  of  physicians  is  doomed  to  Gehenna."     (St.  2)  " 

A  famous  physician  has  taken  up  his  abode 
In  the  assembly  of  the  dead. 

He  intends  to  cure  them  and  bring  them  to  life, — 
Therefore  has  he  set  up  his  throne  there. 
But  behold  like  the  messengers  of  Saul 
He  will  remain  with  them 

Until  the  days  of  transgression  and  sin  are  over. 
Till  then,  master,  you  will  not  be  ransomed!     (St.  20.)  " 
*  *  * 

All  ye  inhabitants  of  the  earth  sing  with  glee! 
See,  the  dead  are  to  return  to  life 
For  a  doctor  has  gone  to  them  to  cure  them 
See,  the  exile  of  Edom  and  Yavan  is  at  an  end; 
ended   is   the   exile   of   Babylonia.    (St.   10.) 

The  four  poems  which  follow  are  without  definitely  assign- 
able dates  but  were  probably  composed  in  the  lotli  century: 
Ask,  oh  Doctor,  ask  thy  reward  from  those  that  seek  thee 
And  accept  it  on  the  day  that  thy  service  pleases. 
Remember  that  the  sick  forget  on  recovering 
All  your  drugs  and  medical  remedies.     (St.  21.) 


'  Talmud,  Kiddushin  iv,  14. 

'  According  to  Steinschneider  this  is  a  humorous  epitaph. 
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I  met  a  physician  and  asked  him  why 

Are  your  garment  and  your  head  red? 

Are  your  garments  as  one  who  treads   in   a  winepress 

(Is.  Ixiii,  2), 
Or  is  it  the  blood   of  those  you  have  slain?      (St.   25.) 

*  *  * 

Where  is  the  physician  who  understands  the  body, 
Who  distinguishes   like  from   unlike. 
Who  recognizes  which  humors  ascend  and  which  descend, 
Which  will  grow  weak  and  which  will  grow  strong, 
And  what  can  cause  them  to  be  changed; 
What  will  "break  the  snare""   [cure  the  disease]? 
I  sought  him  but  I  did  not  find  him. 
There  is  none  to  choose  the  grain  from  the  chaff! 
1   found  the  physician  lying  in  wait  -'  with  his  cane. 
With  no  care  whether  the  live  be  buried. 
I  ask  him  how  he  can  thus  shed  blood. 
He  answered  "  This  is  the  way  of  men."     (St.  1.) 

,-3}^   Xhg  honor  of  the  physician  and  the  time  of  his  highest 
^Hfeteem  are  in  the  spring 
In  ^1  [the  months  of]  Sivan,  and  of  Tammuz  and  of  .\b. 


""  Ps.  cxxlv,  7. 
"  Exod.  xxl,  13. 


Man! — know  and  understand;  see  that  in  these  months 
The  Lord  causes  his  creatures  to  be  sick. 
Remember,  the  physician  is  like  unto  the  Hebrew  bride- 
groom who  invited  his  guests;  — 
When  they  come,  he  is  respected  as  a  prince, 
When  they  leave,  he  is  treated  like  an  orphan. 

The  poems  here  cited  are  for  the  most  part  fouud  in  a 
nmnber  of  different  manuscripts.  Professor  Alexander  Marx, 
who  directed  my  attention  to  them,  concludes  that  they  must 
have  enjoyed  wide  jjopularity. 

The  selections  which  I  have  given  show  that  the  physician 
was  often  made  the  target  of  wit  and  satire  in  Hebrew  litera- 
ture— but  only  the  ignorant,  the  unscrupulous,  the  pretentious 
and  the  quack.  Xo  people  has  more  consistently  shown  its 
regard  for  the  profession  of  medicine  than  have  the  Jews. 
They  have  devoted  themselves  to  medicine  as  a  favored  pro- 
fession in  all  the  ages  of  their  history.  They  have  laid  down 
rules  of  ethical  medical  conduct  that  have  never  been  excelled. 
Their  scorn  for  the  quack  and  the  charlatan  was  as  intense  as 
was  their  admiration  and  respect  for  the  "  faithfid  physi- 
cian " — a  term  wluch,  in  greatest  re%'treuce,  they  applied  to 
God. 
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MYRTOL  POISONING;   WITH   COMMENTS    UPON  THE  TOXICITY  OF 

EUCALYPTUS  OIL  AND  MYRTOL  IN  HUMAN  BEINGS 

AND  IN  ANIMALS 

By  Lewellys  F.  Babker,  M.  D.,  and  Leonard  G.  Eowntree,  M.  D. 
(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital  and  the  Pharmacological  Laboratory  of  The  Johns  Hopkins  University) 

always  with  negative  results.  An  autogenous  vaccine  was 
prepared  by  his  local  physician  against  some  microorganism 
grown  from  the  sputum  and  five  doses  were  administered. 

Note  made  on  January  10,  1911  (Dr.  Barker). — The  patient  now 
feels  very  well,  though  he  still  coughs  up  a  considerable  amount 
of  sputum,  especially  in  the  morning,  and  this  sputum  is  very  offen- 
sive at  times.  The  total  amount  raised  now  is  about  four  ounces 
in  the  24  hours.  There  is  no  pain  and  no  dyspnoea.  The  voice  is 
occasionally  hoarse.  No  night  sweats.  No  marked  digestive  dis- 
turbance. Weight  227  pounds.  Height  6  feet  2  inches.  The  weight 
was  245  pounds  before  the  attack  of  bronchopneumonia. 

Physical  Examination. — Slight  protrusio  bulborum;  positive 
von  Graefe's  sign.  Defective  teeth.  No  struma.  No  glandular 
enlargements. 

Right  upper  chest  flatter  than  left  in  front.  Right  mammilla 
on  lower  level  than  left.  Expansion  greater  in  left  chest;  right 
lung  lags  behind.  Breath  sounds  slightly  prolonged  at  right  apex, 
and  the  percussion  note  is  a  little  higher  pitched  there  than  on  the 
left.  No  rales  audible  in  upper  lobes.  Fremitus  somewhat  more 
marked  over  the  right  suprascapular  region  than  over  the  left. 
Breath  sounds  distant  at  the  right  base.  A  distinct  creaking  sound 
is  audible  at  the  right  base,  and  some  distant  moist  rales  can  be 
heard  there.  Breath  sounds  and  voice  sounds  are  distant  over 
right  lower  lobe  behind. 

Heart  negative.    Abdomen  negative.    Reflexes  normal. 


On  account  of  the  toxic  symptoms  that  sometimes  follow 
the  administration  of  oil  of  eucalyptus  and  allied  substances, 
it  would  seem  worth  while  to  report  the  following  case  of 
alleged  poisoning  by  myrtol : 

Clinical  History 

The  patient,  a  gentleman  42  years  of  age,  consulted  one  of 
us  on  January  10,  1911,  complaining  of  cough  with  a  large 
amount  of  offensive  sputum.  The  family  history  is  negative 
for  tuberculosis.  The  patient  had  pneumonia  at  the  age  of 
21,  since  when  he  has  had  more  or  less  cough  and  sputum. 
During  the  past  five  years  the  cough  has  been  worse  and  a  con- 
siderable amount  of  sputum  has  been  coughed  up  each  morn- 
ing. Five  years  ago,  after  an  acute  cold  with  sore  throat,  he 
suffered  from  hemoptysis,  coughing  up  half  a  teacupful  of 
blood.  Eepeated  examinations  for  tubercle  bacilli  were  made, 
but  none  was  found.  There  was  no  fever  during  the  attack.  In 
September,  1911,  before  consulting  us,  he  had  had  an  acute 
bronchitis  accompanied  by  slight  haemoptysis.  This  was  fol- 
lowed by  a  bronchopneumonia  involving  the  upper  lobe  of 
the  right  lung,  the  illness  lasting  over  one  month.  Many 
examinations  for  tubercle  bacilli  were  made  during  this  period. 
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X-ray  Examination  (Dr.  F.  H.  Baetjer).— Stereoscopic  and 
radiographic  examination  of  the  chest  shows  increase  of  fibrous 
tissue  around  the  bronchi  and  the  bronchial  ramifications  in  both 
lungs.  Some  enlarged  glands  at  the  hilum  of  the  left  lung.  Left 
lung  substance  clear  throughout. 

A  peculiar  shadow  is  seen  at  the  base  of  the  right  lung,  obliter- 
ating the  diaphragm  and  the  base  of  the  right  lower  lobe.  This 
shadow  is  probably  due  to  a  thickened  pleura  and  to  some  fibroid 
change  in  the  lung  itself.  In  the  upper  part  of  the  right  lower  lobe 
the  bronchial  tree  can  be  distinctly  made  out.  There  is  a  sugges- 
tion of  a  bronchiectatic  cavity  in  the  right  lower  lobe,  but  there  is 
so  much  fibrous  peribronchial  change  that  no  definite  statement 
regarding  it  dare  be  made. 

Diagnosis. — Bronchiecta.sis ;  broncliitis  chronica  putriila  : 
peribronchitis  fibrosa;  pleuritis  chronica  dextra. 

Treatment. — In  addition  to  general  measures,  three  minims 
of  myrtol  in  capsules  thrice  daily  were  prescribed  on  account 
of  the  fffitid  bronchitis.  The  patient  had  been  taking  some 
oil  of  eucalyptus  and  oil  of  sandalwood  before.  These  he  con- 
tinued along  with  the  myrtol. 

Further  Course. — January  16.  The  patient  reports  that  the 
myrtol  is  already  lessening  the  putrid  odor  of  the  sputum. 

February  13.  The  patient  writes  from  the  Pacific  Coast  that  he 
has  suffered  strange  and  severe  symptoms  since  taking  the  myrtol 
prescribed.  After  having  taken  two  capsules  three  times  a  day 
for  eight  days  "  the  face  became  discolored  and  large  '  puffs ' 
came  under  each  eye.  The  forehead  looked  as  if  it  were  going  to 
break  out  with  eczema.  The  left  eye  became  nearly  closed  and 
the  right  partially  closed  from  the  swelling." 

Fearing  an  attack  of  erysipelas  he  called  a  local  physician,  who, 
with  the  nurse,  agreed  that  the  symptoms  must  be  due  to  the 
poisonous  effects  of  the  myrtol.  The  drug  was  stopped  at  once, 
but  the  swelling  lasted  for  many  days.  The  patient  states  that 
the  cough  increased  markedly  and  that  the  heart's  action  became 
more  rapid,  and  that  he  was  greatly  depressed.  He  had  been  told 
to  increase  the  dose  of  myrtol  gradually  until  12  capsules  per  day 
were  taken,  but  the  myrtol  was  stopped  when  only  si.x  capsules 
per  day  were  ingested.  He  states  that  the  discoloration  of  the 
skin  and  eruption  covered  the  entire  chest  also. 

February  28.  The  patient  writes  that  he  and  the' nurse  feel 
entirely  convinced  that  the  whole  trouble  was  caused  by  the  myrtol. 
He  sends  the  bottle  containing  the  unused  portion  of  the  drug 
that  experiments  may  be  undertaken  with  it.  It  was  purchased 
from  a  druggist  in  Baltimore,  who  stated  that  it  had  come  direct 
from  Merck's  in  New  York. 

In  one  of  the  patient's  later  letters,  he  states  that  he  is  not  sure 
that  the  offensive  odor  of  the  breath  was  really  decreased  by  the 
myrtol.  He  also  states  that  while  on  the  train  going  toward  the 
Pacific  Coast,  during  the  last  two  days  of  the  trip,  he  was  in 
serious  doubt  as  to  whether  he  would  reach  his  destination  alive. 

Here  we  have  evidently  to  deal  with  an  instance  of  myrtol 
intoxication,  probably  exaggerated  by  the  oil  of  eucalyptus  which 
was  taken  at  the  same  time.  The  striking  phenomena  observed 
in  this  patient,  never  before  observed  by  us  notwithstanding  a 
considerable  earlier  experience  In  myrtol  administration,  led  us 
to  try  some  experiments  on  animals  and  to  review  the  literature 
01  the  subject. 


Sources  of  Myrtol  and  Eucalyptol 
Myrtol,  obtained  by  distillation  from  the  leaves  of  Mifrtus 
commutiis,  is  a  mixture  of  a  dcxtrorotary  terpene  (known  as 
cincol),  pinene,  Ci„H,,,0  and  dipentene.    The  myrtol,  on  dis- 
tillation, comes  over  between  160°  and  180°  C. 


Oil  of  eucalyptus  is  a  volatile  oil  di.*tilled  from  the  fresli 
leaves  of  eucalyptus,  rectified  by  steam  distillation ;  it  yields, 
when  assayed,  50  per  cent  of  eucalyptol. 

Eucalyptol  (Ci„H,sO)  is  tlie  chief  constituent  of  the 
eucalyptus  oil  obtained  from  Eucalyptus  globulus  and  some 
other  species.  It  is  an  organic  oxide  (optically  inactive) 
isomeric  with  cajeputol  (levorotary),  and  with  cineol  (dex- 
trorotary).  In  the  distillation  of  eucalyptus  leaves  the  portion 
that  comes  over  between  170°  and  178°  C.  is  set  aside  as  crude 
eucalyptol.  When  redistilled  from  potassium  hydroxide,  pure 
eucalyptol  is  obtained. 

The  large  natural  order,  Myrtacew,  includes  many  genera. 
Among  them  besides  Eucalyptus  and  Myrtus  may  be  men- 
tioned Pimenta  (allspice)  and  Eugenia  (cloves).  The  oils 
from  these  several  myrtaceous  species  are  utilized  to  a  con- 
siderable extent  as  remedial  agents. 

Eucalyjjtus  oil,  eucalyptol,  and  myrtol  find  their  chief  value 
in  therapeutics,  at  present,  in  the  treatment  of  catarrhal  condi- 
tions of  the  respiratory  mucous  membrane ;  they  are  adminis- 
tered either  internally  (on  sugar,  or  in  capsule)  or  with  steam 
in  the  vapor  from  an  inhaling  apparatus.  They  are  also 
occasionally  employed  (1)  in  chronic  inflammation  of  the 
genitourinary  mucous  membranes;  (2)  locally  as  an  antiseptic 
dressing  to  ulcers ;  and  (3)  also  as  counterirritants  in  neuralgia 
and  rheumatism.  Eucalyptus  oil  and  eucalyptol  are  usually 
administered  in  5-10  minim  doses  and  myrtol  in  5-15  minim 
doses,  in  capsule,  four  to  eight  times  a  day. 

Formerly,  eucalyptus  oil  was  utilized  much  more  extensively 
than  at  present.  It  was  thought  to  possess  considerable  value 
as  an  antiperiodic  and  hence  was  widely  used  in  the  treatment 
of  malaria.  It  was  administered  in  these  cases  in  large  doses 
(usually  from  i  to  1  drachm)  two  or  three  hours  before  the 
expected  paroxysm.  The  subcutaneous  administration  was 
frequently  resorted  to,  the  oil  being  diluted  in  olive  oil  (1  in 
■4  or  1  in  10).  It  has  also  been  used  locally  in  the  treatment 
of  various  skin  disease.*,  e.  g.,  in  eczema,  prurigo,  psoriasis, 
impetigo  and  coiidyloniata.  Eecently,  since  Dakin's  introduc- 
tion of  chloramin  therapy,  oil  of  eucalyptus  has  begun  to  be 
extensively  used,  and  it  wiU  be  interesting  to  observe  whether 
many  instances  of  intoxication  are  met  with. 


Animal  Experiments  (Dr.  Eowntree) 

Some  experiments  were  made  upon  dogs  and  cats  with 
myrtol  and  with  eucalyptus  oil  in  order  to  determine  their 
toxicity.  The  data  relating  to  the  myrtol  experiments  are 
first  presented.  Since  the  bottle  of  myrtol  used  by  the  patient 
was  only  partially  emptied,  the  remainder  was  available  for 
study.  It  is  here  designated  as  Preparation  I.  Another  sample 
of  myrtol  (Preparation  II)  was  obtained  from  a  local  druggist. 
The  drug  was  administered  to  the  animals  through  a  stomach 
tube. 
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Table  I. — Effect  of  Myrtol  on  Dogs 


D      !•- 

Q 

Amount  administered 

I     9.9 

3-11-11 

1  c.  c.  of  Prep.    I. 

3-13-11 

5  c.  c.  of  Prep.    I. 

3-11-11 

O.S  c.  c.  of  Prep.    I 

3-12-11 

2  c.  c.  of  Prep.    I 

3-14-11 

2  c.  c.  of  Prep.    I. 

3-15-11 

2  c.  c.  of  Prep.  II 

3-13-11 

2  c.  c.  of  Prep.    I 

3-14-11 

0.5  c.  c.  of  Prep.    I 

3-16-11 

2  c.  c.  of  Prep.  II 

3-17-11 

2  c.  c.  of  Prep.  II 

3-18-11 

2  c.  c.  of  Prep.  II 

3-19-11 

2  c.  c.  of  Prep.  II. 

3-20-11 

2  c.  c.  of  Prep.  II. 

3-21-11 

2  c.  c.  of  Prep.  II 

3-22-11 

2  c.  c.  of  Prep.  II 

IV  5  3-15-11 
3-16-11 
3-17-11 
3-18-11 
3-20-11 
3-21-11 

V  5   4-  5-11 

VI  4   4-  2-11 


0.5  c.  c.  of  Prep.  I. 

0.5  c.  e.  of  Prep.  I. 

0.5  c.  c.  of  Prep.  I. 

0.5  c.  c.  of  Prep.  I. 

0.5  c.  c.  of  Prep.  I. 

0.5  c.  c.  of  Prep.  I. 

5  c.  c.  of  Prep.  I. 

2  c.  c.  of  Prep.  II 
every  day  for  a 
period  of  two 
weeks. 


Condition  of  animal 

No  abnormality  noted. 

Dog  did  not  vomit  this.  He 
took  his  food  and  drink 
normally.  He  remained 
normal. 

This  dog  remained  perfectly 
normal  throughout  the 
period  of  observation  from 
March  11  to  March  25. 

Vomited  five  minutes  after 
first  administration.  Re- 
mained tree  from  vomiting 
after  other  doses  until  the 
22d.  On  this  date  the  dog 
vomited  10  minutes  after 
the  administration.  The 
vomited  oil  was  intimately 
mixed  with  meat.  The 
dog  ate  this  again  and  was 
entirely  normal  after  it. 
No  sign  of  a  skin  lesion 
developed. 

This  dog  remained  absolute- 
ly normal  until  the  21st. 
On  this  date  coryza  and 
diarrhoea  were  noted. 
Dog  developed  a  typical 
distemper  and  so  was  dis- 
carded.    No  skin  rash. 

Dog  did  not  vomit.  No  ill 
effect  noted. 

Outside  of  a  slight  loss  of 
appetite  no  abnormal  con- 
dition was  noted.  No  rash 
appeared. 


Careful  examinatiou  of  the  skin  was  repeatedly  made  on  all  of 
these  animals,  but  at  no  time  was  there  noted  any  skin  rash 
ascribable  to  the  drug. 

In  the  following  experiments,  however,  severe  toxic  phe- 
nomena followed  subcutaneous  and  intraperitoneal  adminis- 
tration. 

Exp.  YII. — Dog.  7.3  kg.  Very  playful.  Pulse  150,  respirations 
36,  temperature  38°. 

12.24  10  c.  c.  eucalyptus  oil  in  30  c.  c.  olive  oil  subcutaneously. 
Has  lost  playfulness,  will  not  eat  meat.  Marked  odor  to 
breath.  Sits  in  the  corner,  saliva  dripping  from  mouth. 
Pulse  and  respiration  unchanged  at  12.40.  Dizzy,  does  not 
respond  well  to  prodding,  apparently  somewhat  anaes- 
thetic. 
Pulse  ISO,  respiration  36;  very  dizzy. 

Staggering,  lies  in  a  corner.  Ffeces  and  urine  passed  and 
the  dog  lies  in  them.  Pulse  180.  Pupils  normal. 
5  p.m.  Respiration  30,  temperature  39°.  Marked  collapse.  Pulse 
cannot  be  felt,  but  a  rate  of  200  is  determined  by  aus- 
cultating heart.  Dog  has  been  lying  in  her  urine  and 
fseces;  can  scarcely  walk.  Pupils  slightly  larger  than 
normal,  and  contract  to  light. 
7  p.  m.  Condition  unchanged. 

The  following  morning  the  animal  had  the  odor  of  eucalyp- 
tus on  its  breath,  but  was  running  about,  apparently  in 


12.30 


1.20 
3.20 


normal  condition.    Pulse  104,  respiration  24,  temperature 

37.5°  C. 
Two  days  later:    odor  still  present  in  breath.     Fseces  and 

urine  free  from  odor.  Dog  normal. 
Exp.  VIII. — A  cat  (1.8  kg.)  was  given  subcutaneously  5  c.  c.  of 
Preparation  II  in  15  c.  c.  olive  oil  on  December  8.  After  10  minutes 
it  seemed  somewhat  restless,  but  otherwise  normal.  The  pulse, 
respirations  and  temperature  remained  unchanged  during  a  period 
of  observation  of  five  hours.  On  December  9  the  animal  was 
somewhat  ataxic,  presenting  a  staggering  gait.  It  refused  to  eat 
or  drink.  The  breath  smelled  strongly  of  eucalyptus  oil.  The 
pupils  remained  normal.  The  urine  was  dark  in  color,  showed 
a  trace  of  albumin,  but  no  sugar.  Casts  and  blood  were  absent. 
Respiration,  pulse  and  temperature  normal.  On  the  following  day 
the  animal  was  much  better,  walked  without  staggering,  but  still 
refused  water  and  food.  Urine  showed  a  slight  trace  of  albumin. 
On  the  11th  it  drank  milk  and  took  its  food  and  was  apparently 
normal  again. 

Exp.  IX. — Eucalyptus  oil  in  toxic  doses  was  also  administered 
to  two  cats.  Cat  I  (2  kg.)  was  given  10  c.  c.  of  eucalyptus  oil 
in  30  c.  c.  of  olive  oil  intraperitoneally  at  12.30.  At  12.38  it  ap- 
peared unsteady  on  its  feet  and  swayed  from  side  to  side  when 
attempting  to  walk.  Stringy  mucus  was  secreted  from  the  mouth. 
At  12.40  it  huddled  up  in  a  corner  and  refused  to  move.  At  12.47 
all  power  of  motion  was  lost.  The  animal  apparently  was  anaes- 
thetized inasmuch  as  no  response  to  prodding  with  a  needle  could 
be  elicited.  A  slight  clonic  convulsion  was  seen  at  12.50.  This 
became  more  marked,  following  any  sudden  sharp  noise,  e.  g..  clap- 
ping of  hands.  Respiration  normal,  pulse  112.  Temperature  37° 
(normal,  taken  before  giving  oil,  38.5°  C).  The  pupils  remained 
normal.    Animal  comatose.    Death  at  2.30  p.  m. 

Exp.  X. — Cat  II.  (1.8  kg.)  10  c.  c.  eucalyptus  oil  at  1  p.  m.,  sub- 
cutaneously. The  animal  appeared  dizzy  at  3  p.  m.,  staggering  on 
attempting  to  walk.  At  8  p.  m.  this  was  more  marked.  The  fol- 
lowing morning  the  animal  was  found  in  a  semi-comatose  con- 
dition. Convulsions  occurred  at  intervals.  Temperature  was 
low,  29°  C,  by  rectum.  Pulse  92,  respirations  14.  Urine  high- 
colored  and  scanty,  containing  blood  and  albumin,  but  no  casts. 
The  odor  of  eucalyptus  on  breath  was  very  marked.  Chlorobutanol 
gm.  1.0  was  administered,  followed  by  death  in  the  course  of  an 
hour. 

Bruning  has  determined  the  toxicity  of  eucalyptus  oil  for 
animals  and  finds  that,  in  the  frog,  0.5  c.  c.  per  kilo  caused  only  tem- 
porary paralysis,  in  toads  1  c.  e.  per  kilo  did  not  kill  constantly, 
in  fish  a  solution  of  1:10000  was  tolerated,  in  chickens  0.3  c.  c,  in 
rabbits  1  to  5  c.  c.  and  in  guinea-pigs  1  c.  c.  per  kilo  was  not  fatal. 
He  states  that  small  doses  are  dangerous  to  children  and  advises 
against  its  employment  in  the  treatment  of  ascaris  lumbricoides. 

Eeviett  of  Liteeature 
In  looking  over  the  literature  nothing  seems  to  be  recorded 
regarding  the  toxicity  of  myrtol,  but  with  eucalyptus  oil  we 
find  that  cases  of  poisoning  have  not  been  uncommon.     The 
cases  reported  may  be  divided  into  two  classes: 

I.  Cases  in  which  overdoses  have  been  taken  accidentally 
or  through  ignorance,  following  which  grave  symptoms  of 
intoxication  have  been  present :  some  of  the  patients  recovered 
more  or  less  gradually;  some  died. 

II.  Cases  in  which  the  patient  has  responded  in  an  une.x- 
pected  and  unaccountable  way  to  minute  or  therapeutic 
amounts  of  eucalyptus  preparations. 

Casf.  I.— Beginning  with  cases  of  the  first  class:  Wood  (1879) 
reported  a  case  of  poisoning  with  belladonna  and  eucalyptus.  A 
man,  aged  48,  received  lA  ounce  of  belladonna  root  together  with 
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3  drachms  of  eucalyptus  oil.  Six  hours  later,  -when  first  seen,  he 
was  unconscious,  with  widely  dilated  pupils  which  did  not  respond 
to  light.  Pulse  110,  full  and  strong;  respirations  rapid.  Spas- 
modic twitchings  of  the  extremities.  After  the  stomach  had  been 
emptied  with  a  tube,  the  patient  was  stimulated  electrically  and 
on  partial  revival  was  made  to  move  about  and  to  walk  between 
assistants  for  a  period  of  five  hours.  At  the  end  of  this  time  he 
was  still  in  a  dazed  condition  and  was  hyperaesthetic  over  the 
whole  skin.  Strong  coffee  and  milk  were  given  and  also  4  minims 
of  tincture  of  opium.  On  the  following  day,  dryness  of  the  throat, 
thirst,  and  pruritus  were  complained  of.  At  the  same  time,  the 
skin  of  the  patient  showed  a  red  blush,  which  lasted  for  two  days. 
At  the  end  of  two  weeks,  the  patient  left  the  hospital,  apparently 
in  a  normal  condition. 

Case  II. — Owen  (1885)  made  a  report  of  a  child,  17  months  old, 
who  swallowed  the  drippings  from  a  bottle  of  fluid  extract  of 
eucalyptus.  Within  a  half  hour  it  became  drowsy  and  lost  all 
power  in  the  limbs.  The  child  was  pale,  its  head  and  extremities 
were  cold,  the  pupils  were  contracted,  the  conjunctivae  were  insensi- 
tive, the  pulse  was  imperceptible,  and  the  respirations  were  short 
and  spasmodic.  The  child  could  be  aroused.  Following  a  soap 
and  lime  water  emetic,  it  vomited  three  times.  Whiskey,  warm 
milk  and  lime  water  were  administered;  the  child  was  put  to  bed 
and  artificial  heat  was  applied.  Two  and  a  half  hours  later,  the 
pulse  was  feeble  and  small,  but  the  patient  was  less  drowsy.  Cas- 
tor oil  was  then  administered.  The  temperature  rose,  and  36 
hours  after  the  ingestion  of  the  eucalyptus  had  reached  102°  F. : 
the  respirations  were  60  to  the  minute.  A  slight  cough  and  rhonchi 
were  noted.    Five  days  later  the  child  had  fully  recovered. 

Case  III. — Sheaf  (1888)  reported  that  a  man  25  years  old  de- 
veloped vertigo  one  and  one-quarter  hours  after  taking  5  drachms 
of  eucalyptus  oil.  The  patient  talked  loudly,  and  exhibited  in- 
voluntary twitchings  of  the  fingers.  He  did  not  vomit.  He 
was  conscious  two  hours  later,  but  the  pulse  was  weak  and  rapid. 
Emetics  were  used  and  caffeine  and  sodium  salicylate  adminis- 
tered.   The  patient  recovered  completely. 

Case  IV. — Wood  (1888)  cited  a  case  of  Gimbert's:  An  old  man 
took  80  minims  of  eucalyptus  oil.  The  power  of  motion  almost 
disappeared  and  the  patient  affirmed  that  he  had  lost,  for  the  time 
being,  all  sense  of  the  presence  of  his  limbs,  so  that  he  was  un- 
conscious of  them  when  he  shut  his  eyes.  His  intellect  was  per- 
fectly clear  throughout. 

Case  V. — iWood  also  stated  that  Binz  had  described  a  similar 
condition  after  75  minims  had  been  taken. 

Case  VI. — Neal  (1893)  reported  that  a  healthy  boy,  10  years 
old,  took  some  eucalyptus  (V2  drachm  of  blue  gum)  for  prophy- 
lactic reasons  just  before  going  to  bed.  In  a  tew  moments  he  was 
gasping  for  breath.  He  vomited  and  felt  much  better.  Dyspnoea 
became  marked,  however,  one  hour  later,  but  no  convulsions  or 
diarrhtea  were  noted.  The  lips  and  gums  were  colorless,  the  chest 
and  nock  rigid,  and  the  pulse  feeble  and  rapid.  He  complained 
of  pain  in  the  right  chest,  which  was  relieved  by  poultices.  The 
intellect  remained  clear  until  one  hour  before  death. 

At  the  autopsy,  the  stomach  was  found  to  be  much  distended  with 
gas,  the  gastric  mucosa  being  white,  thickened,  and  puckered. 
There  was  a  quart  of  fluid  in  the  pleural  cavities;  the  lungs  were 
collapsed,  firm  and  bloodless.  The  right  heart  contained  frothy 
liquid  blood. 

Cases  VII  and  VIII. — Neal  quoted  Martindale  as  having  given 
80  minims  of  eucalyptus  oil  in  two  and  one-half  hours.  He  also 
mentioned  a  case  in  which  Croker  of  Geeling  had  asserted  that  a 
man's  death  was  accelerated  by  a  dose  of  1  ounce  of  eucalyptus. 

Case  IX. — Lewin  (1897)  stated  that  a  boy,  16  years  old,  after 
15  c.  c.   of  the  oil,   vomited   and   went   into  a   state  of  collapse. 


Dyspnoea  and  air  hunger  were  noted.     The  hoy  died  within  15 
hours,  and  at  autopsy  blood  was  found  in  the  pleural  cavities. 

Case  X. — Manquat  (1898)  speaks  of  Siegen's  case  in  which  the 
ingestion  of  3.5  c.  c.  of  the  oil  of  eucalyptus  was  followed  by 
headache,  drunkenness,  stupor,  somnolence,  weakened  reflexes, 
enfeebled  respiration,  lowered  blood-pressure,  decreased  tempera- 
ture, and  eventually  by  paralysis  of  respiration. 

Cases  XI  and  XII. — Kunkel  (1899)  describes  tw^o  cases: 

(1)  A  child,  three  years  old,  took  a  small  spoonful  of  eucalyp- 
tus oil.  He  estimated  that  the  amount  was  about  8  c.  c.  Vom- 
iting was  followed  by  speedy  recovery. 

(2)  A  boy.  10  years  old,  took  15  c.  c.  of  eucalyptus  oil  and 
died  in  collapse  15  hours  later. 

Case  XIII. — Thomas  (1899)  reports  the  poisoning  of  a  baby 
hoy,  4  weeks  old,  with  1  drachm  of  eucalyptus  oil.  WTien  seen  the 
patient  was  comatose;  harsh  breathing  and  the  odor  of  the  drug 
on  the  breath  were  noted.  Ipecac  was  given  and  repeated  in  half 
an  hour.  Stimulants  were  of  no  avail.  Death  occurred  four  hours 
after  the  administration  of  the  oil.     There  was  no  emesis. 

Case  XIV. — 'Wood  (1900)  reported  that  a  child  three  years  old 
grew  violently  sick  within  two  hours  after  taking  2  or  3  drachms 
of  the  oil.  Drowsiness,  stupor  and  collapse  developed,  along  with 
pin-point  pupils.  The  symptoms  lasted  10  hours,  but  the  patient 
recovered.  Except  for  the  absence  of  stertorous  breathing,  the 
condition  was  described  as  identical  with  that  encountered  in 
opium  poisoning. 

Case  x:V. — Taylor  (1905)  stated  that  a  man,  25  years  old,  took 
1  drachm  of  eucalyptus,  and  within  a  few  minutes  had  pain  along 
the  CESophagus  and  in  the  gastric  region.  After  a  time,  he  became 
dazed  and  suffered  from  a  feeling  of  impending  suffocation.  He 
was  at  first  very  restless,  but  later  became  semicomatose.  The 
pupils  were  slightly  contracted. 

Emetics  and  stimulants  were  successfully  employed,  and  the 
following  morning  the  patient  was  apparently  well. 

Cases  XVI  and  XVII. — Benham  (1905)  reported  two  cases: 

(1)  A  man,  41  years  of  age,  became  comatose  after  swallowing 
1  drachm  of  the  oil.  Emetics  were  successful;  the  man  was  en- 
tirely well  in  a  few  hours. 

(2)  A  young  man  showed  similar  symptoms  after  1  drachm  of 
the  oil.    Emetics  were  employed  and  the  patient  recovered. 

Case  XVIII. — Smith  (1906)  investigated  a  case  of  poisoning 
by  half  a  wine-glassful  of  eucalyptus  oil.  The  particulars  con- 
cerning the  patient  are  not  given,  but  the  oil  was  a  "  cineol 
eucalyptus  oil "  and  a  good  preparation  of  the  kind. 

Case  XIX. — Orr  (1906)  stated  that  a  boy,  two  years  and  nine 
months  old,  took  2  drachms  of  the  oil  and  was  seen  15  minutes 
later.  He  was  in  collapse,  unconscious,  had  a  very  rapid  pulse, 
and  his  breathing  was  stertorous.  The  pupils  were  contracted  to 
pin-points.  He  vomited  early  and  was  purged.  Zinc  sulphate 
was  given  and  was  followed  by  emesis.  Whiskey  and  coffee  were 
then  given.  One  hour  later  consciousness  had  returned  and  the 
patient  was  well. 

Case  XX. — Benjamin  (1906)  records  the  case  of  a  boy,  eight 
years  of  age,  suffering  from  intermittent  fever,  who  was  given  6 
drachms  of  eucalyptus  oil  at  5  a.  m.  He  vomited  half  an  hour 
later.  At  7  a.  m.  he  became  unconscious;  vomiting  recurred 
several  times  before  11  a.  m.  At  this  time  he  was  found  in  partial 
collapse,  the  pupils  were  contracted  and  the  breathing  labored. 
The  temperature  was  99.8°  and  the  pulse  128.  The  abdomen  was 
tympanitic.     Hiccough  was  troublesome. 

The  treatment  consisted  of  cold  applications  to  the  head,  mus- 
tard on  the  neck,  an  ammonia  mixture  Internally,  and  enemata. 
At  3  p.  m.  the  patient  regained  consciousness.  No  after-effects 
were  noted. 
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Case  XXI.— Myott  (1906)  observed  a  man,  34  years  old,  a 
heavy  drinker,  who  took  6  drachms  of  eucalyptus  oil.  He  walked 
about  for  two  hours,  then  became  dazed  and  suddenly  fell  un- 
conscious. Warm  water  was  introduced  into  the  stomach  and  the 
patient  vomited.  Four  hours  after  ingestion  of  the  oil,  he  was 
cyanotic  and  the  breathing  was  labored.  Frequent  attempts  to 
empty  the  bronchial  tubes  of  a  thin  frothy  secretion  were  made. 
Pulse  128,  respiration  24,  temperature  97°.  Pupils  slightly  con- 
tracted. The  patient  was  then  given  strychnin  and  oxygen. 
The  expectoration  became  thick  and  blood-tinged,  the  fever  rose 
continuously,  and  40  hours  after  ingestion,  just  prior  to  death,  the 
temperature  was  103°,  pulse  140,  respirations  48.  The  autopsy 
showed  bulky,  heavy  lungs,  some  gastritis  and  some  pleuritis. 

Case  XXII. — Schroeder  (1908)  stated  that  a  child  one  and  one- 
half  years  old  exhibited  evidence  of  delirium,  coma,  vomiting  and 
collapse  after  an  unknown  dose  of  eucalyptus.  Recovery  was 
complete  in  a  few  hours. 

Case  XXIII. — Robertson  (1909)  reported  that  a  man,  55  years 
old,  took  5  drachms  of  eucalyptus  oil  before  retiring.  He  wak- 
ened during  the  night  feeling  sick,  but  did  not  vomit  until  several 
hours  later.  He  was  terribly  prostrated,  pale  grey  in  color,  and 
cold  to  the  touch.  The  pulse,  however,  remained  normal  in  rate 
and  rhythm.  The  following  afternoon  he  felt  fairly  well,  and  he 
returned  to  work  within  a  tew  days. 

Cases  XXIV  and  XXV.— Kirkness  (1910)  reports  two  cases: 

(1)  Man,  28,  took  between  2  and  3  drachms  of  eucalyptus  oil. 
Ten  minutes  later,  he  suffered  from  dizziness  and  from  marked 
dyspnoea.  The  pupils  were  dilated  and  the  pulse  was  weak  and 
thready.  The  temperature  sank  to  between  95°  and  96°  F.  The 
patient  vomited  and  complained  of  a  sensation  of  girdle-like  con- 
striction. The  skin  was  greenish-yellow.  He  complained  of 
drowsiness,  of  great  coldness,  and  of  intense  frontal  and  occipital 
headache.  Half  an  hour  after  ingestion,  marked  diarrhoea  set  in 
and  also  frequent  and  painful  micturition.  The  fwces  were  dark 
in  color  and  smelled  of  the  oil.  He  was  given  emetics  and  stimu- 
lants, was  put  to  bed  and  was  surrounded  with  artificial  heat. 
This  treatment  was  followed  in  a  few  hours  by  a  return  of  normal 
temperature  and  pulse.  For  three  days,  however,  he  looked 
chlorotic  and  showed  an  ataxic  gait.  The  fEBces,  urine  and  breath 
all  smelled  of  the  oil  for  a  fortnight  after  the  poisoning.  Recov- 
ery was  complete. 

(2)  A  girl  of  18  years  took  1  ounce  of  the  oil.  She  complained 
of  intense  headache  and  vomited.  She  showed  collapse,  bodily 
and  mentally.  The  pulse  became  very  feeble,  the  temperature 
subnormal,  and  the  pupils  dilated.  She  also  complained  of  a 
girdle-like  constriction.    She  recovered. 

Case  XXVI. — Allan  (1910)  recorded  a  case  of  a  child,  20 
months  old;  eucalyptus  oil  was  applied  to  its  chest  and  1  ounce 
of  the  oil  was  given  by  mouth.  Within  20  minutes,  the  child 
became  very  sick  and  seemed  to  suffer  violent  pain.  A  few 
minutes  later,  it  became  semi-comatose  and  vomited.  The  pulse 
was  feeble  and  intermittent,  the  temperature  subnormal;  the 
patient  collapsed.  Stimulants  and  artificial  heat  were  employed 
and  two  days  later  the  child  was  reported  as  well. 

Case  XXVII.— Jolly  (1910)  describes  a  patient,  admitted  to  the 
hospital  for  anaemia  and  dyspepsia,  who  was  found  to  be  suffer- 
ing from  ankylostomiasis.  Magnesium  sulphate  was  given  at  night, 
followed  next  morning  by  eucalyptus  oil  min.  xxx,  chloroform 
45  min.  and  castor  oil  10  ounces  in  two  doses.  Two  hours  later 
the  patient  was  weak  and  giddy,  and  an  hour  later  in  collapse. 
Langour,  giddiness,  dyspnoea,  general  pains  (most  severe  in  the 
head,  abdomen  and  urethra)  were  complained  of.  The  respiration 
became  shallow  and  labored,  the  pulse  weak  and  irregular,  the 
blood-pressure  low,  and  the  pupils  dilated.  The  breath  and  skin 
smelled   of  eucalyptus.     Vomiting   did   not   occur;    no   urine   or 


faeces  passed.  Following  the  application  of  a  mustard  plaster 
over  the  heart  and  the  administration  of  strychnine,  atropine, 
artificial  heat  and  enemata,  recovery  occurred. 

Case  XXVIII. — Foggie  (1911)  reported  the  case  of  a  boy  six 
years  of  age,  who  took  1  drachm  of  the  oil.  Four  hours  later 
nausea  and  vomiting  occurred,  the  patient  passing  into  a  serious 
condition  of  coma  and  collapse.  The  case  was  treated  as  though 
It  were  one  of  opium  poisoning  and  the  recovery  was  complete. 

Case  XXIX. — In  1914,  Winterbotham  reported  a  case  of  poison- 
ing by  oil  of  eucalyptus.  The  patient,  a  man  30  years  old,  took  a 
teaspoonful  of  "  the  best  eucalyptus  extract "  at  7  a.  m.  and 
another  at  10  a.  m.  He  noticed  no  effect  until  after  luncheon, 
when  (at  1.15  p.  m.)  he  became  very  pale,  began  to  sweat  pro- 
fusely, and  became  unable  to  walk  without  assistance.  He  felt 
drowsy,  and  retched  a  little.  There  was  no  vomiting  and  no 
headache.  Winterbotham  saw  him  at  3.30  p.  m.,  and  could  detect 
the  odor  of  eucalyptus  on  his  breath.  The  gait  was  unsteady. 
Now  and  then,  his  talk  was  nonsensical.  The  articulation  was 
impaired.  The  pulse,  though  weak,  was  not  accelerated.  Alco- 
holic intoxication  was  ruled  out.  At  4  p.  m.,  the  patient  went  to 
sleep  and  slept  heavily  until  the  next  morning  when  he  awoke 
feeling  perfectly  well. 

Thus,  in  the  above  29  cases,  found  in  the  literature,  seven 
ended  fatally ;  all  of  the  other  patients  appear  to  have  recovered 
completely  within  a  few  days. 

Only  five  cases  of  the  second  class  of  cases  could  be  found; 
that  is,  of  instances  in  which  the  patient  responded  in  an 
unexpected  and  unaccountable  manner  to  minute  or  therapeu- 
tic doses.  These  cases  are  particularly  interesting  in  relation 
to  the  one  we  report. 

Cases  XXX  and  XXXI.— Galewsky  (1905)  reported  two  cases 
in  which  a  skin  disease  developed  as  the  result  of  the  patient 
coming  in  contact  with  branches  of  the  eucalyptus  tree.  He 
asserted  that  dermatitis  not  infrequently  results  after  rubbing 
eucalyptus  oil  into  the  skin  and  he  cited  one  instance  in  which 
an  acute  papular  dermatitis  followed  its  use. 

Galewsky  states  that  he  was  consulted  by  a  woman  suffering 
from  erythematous  urticaria.  She  presented  large  and  small 
urticarial  lesions  and  the  intervening  areas  showed  erythematous 
spots.  The  itching  was  intense  and  the  disease  was  of  long  dura- 
tion. The  exposed  cutaneous  surfaces  were  particularly  involved, 
but  the  neck  and  breast  also,  though  to  a  less  degree.  She  asserted 
that  this  rash  would  entirely  disappear  when  she  was  away  from 
home  for  a  considerable  length  of  time,  but  always  reappeared  on 
her  return.  She  stated  also  that  the  itching  was  always  more 
severe  when  she  remained  for  any  length  of  time  in  one  particular 
room.  Galewsky  visited  her  home  and  in  the  above-mentioned 
room  he  found  branches  of  the  eucalyptus  used  as  an  ornament. 
Thinking  that  this  might  possibly  be  the  etiological  factor,  he 
ordered  it  removed.  The  housemaid  scoffed  at  this  idea  and  to 
prove  the  harmlessness  of  the  eucalyptus,  moistened  some  of  these 
leaves  and  rubbed  them  on  her  own  skin.  At  the  end  of  half  an 
hour  she  exhibited  lesions  identical  with  those  complained  of  by 
her  mistress.  The  eucalyptus  was  removed  and  subsequently 
both  patients  fully  recovered,  the  rash  never  reappearing. 

Case  XXXII.— Davies  (1906)  stated  that  his  son  fainted  on 
inhaling  the  vapor  of  eucalyptus  and  that  on  another  occasion  he 
had  to  leave  a  chapel  during  service  on  account  of  a  threatened 
fainting  spell  brought  on  by  the  odor  of  eucalyptus,  the  leaves  being 
used  in  the  way  of  decoration.  This  peculiarity  is  stated  to  be 
inherited  from  the  mother  who  also  faints  on  smelling  eucalyptus. 

Case  XXXIII.— Hans  Vomer  (1907)  reported  an  experience 
with  eucalyptus  which  proves  conclusively  that  in  certain  persons 
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it  can  produce  skin  lesions.  In  August,  1906,  a  patient  entered 
the  skin  clinic  and  stated  that  for  two  days  he  had  heen  taking 
20  drops  of  eucalj'ptus  oil  and  that,  after  doing  so,  he  had  devel- 
oped a  skin  rash  which  itched  and  burned.  He  ascribed  this  to 
the  eucalyptus.  On  examination,  it  was  found  that  wheals  were 
present  over  the  entire  cutaneous  surface.  They  were  chiefly 
discrete,  but  in  places  were  confluent.  The  single  lesions  varied 
from  2  mm.  to  2  cm.  in  diameter,  while  the  confluent  lesions  were 
In  some  areas  as  large  as  one's  hand.  They  were  of  a  livid  red 
color,  the  center  sometimes  slightly  blue,  and  the  edges  a  more 
Intense  red.  The  oil  was  stopped  and  the  rash  promptly  disap- 
peared. In  order  to  test  the  assertion  of  the  patient,  the  oil  was 
administered  again  10  days  later,  whereupon  an  identical  rash 
appeared  within  24  hours. 

Six  weeks  later  the  rash  reappeared  without  any  oil  having 
been  administered.  The  patient  complained,  however,  of  a  cold 
In  the  head,  of  headache,  and  of  an  intense  taste  of  eucalyptus  oil. 
Identical  attacks  recurred  in  November  and  again  in  December. 
For  two  or  three  months  he  remained  free,  but  similar  attacks 
occurred  again  in  March  and  again  in  April,  but  the  taste  of  oil  was 
not  present  in  these  last  two  attacks. 

During  the  various  attacks  the  back  of  the  head,  the  back, 
abdomen,  right  breast,  arm,  thigh  and  legs  were  all  involved,  the 
hands  and  feet  escaping  altogether  except  for  a  lesion  on  one 
thumb  during  one  of  the  attacks. 

Case  XXXIV.— Oppenheim  (1912)  reported  that  a  tailor,  36 
years  of  age,  complained  of  skin  lesions  developing  as  the  result 
of  taking  cough  lozenges  {" Husie  nichf).  The  backs  of  the 
hands,  palms,  fingers,  wrists,  and  dorsa  of  the  feet  showed  an 
eruption,  consisting  of  pea-sized,  bright  red.  cherry-red  and 
brownish-red  papules  and  nodules.  These  were  mostly  circum- 
scribed, but  were  confluent  on  the  fingers  and  toes,  and  on  the 
palms  and  soles  of  the  feet.  The  color  did  not  disappear  on  pres- 
sure with  the  glass  slide.  Haemorrhages  appeared  here  and  there. 
There  was  no  desquamation.  The  mucous  membranes  were  not 
involved.  Slight  itching  was  associated  with  the  eruption.  The 
color  changed  later  to  brown.  The  rash  was  preceded  by  anorexia, 
insomnia,  malaise  and  fatigue,  those  symptoms  appearing  two 
hours  after  the  last  tablet  was  taken. 


DlSCCSSION 

From  the  preceding  analysis,  at  least  two  different  syn- 
dromes emerge  as  evidences  of  intoxication  with  derivatives  of 
myrtaceous  plants  (eucalyptus  oil,  myrtol,  cineol,  etc.),  and 
we  shall  venture  to  designate  them  respectively  as  (1)  a 
myrtogenic  neuropathy  and  (2)  a  myrtogenic  dermatopathy, 
though  without  prejudice  as  to  whether  the  terpenes  in  the 
oils  are  the  toxic  agents  or  some  chemical  substance  that 
accompanies  them.  The  dermatopathy  may  in  some  of  the 
cases  be  a  special  instance  of  the  neuropathy,  through  tlie 
mediation  of  the  autonomic  nerves  innervating  the  blood  vessels 
of  the  skin,  though  a  true  dermatitis  seems  certainly  to  have 
been  present  in  other  cases. 

(1)  The  Myrtof/enic  Neuropathy. — In  the  cases  discovered 
in  the  literature,  the  first  29  grouped  as  Class  I  {vide  supra) 
appear  to  belong  to  this  category.  In  a  few  minutes,  or  a  few 
hours,  after  the  ingestion  of  a  considerable  quantity  of  the 
myrtaceous  derivatives  mentioned,  the  patients  became  seri- 
ously ill.  They  were  pale,  dyspnceic,  and  restless  and 
complained  of  headache,  dizziness,  twitchings,  and  of  pains 
(in  the  chest  or  limbs).    At  first,  tlie  intellect  was  sometimes 


clear,  but,  in  many  instances,  the  patients  soon  became  drowsy 
and  complained  of  feeUng  dazed  and  of  a  loss  of  knowledge  of 
the  whereabouts  of  their  extremities.  On  attempting  to  walk, 
they  staggered  about  and  sometimes  feU.  Some  patients 
stated  that  tliey  felt  a  girdle-sensation  (constriction).  In 
the  severer  intoxications,  they  were  delirious  or  suffered  from 
convulsive  seizures,  and  some  became  comatose,  with  pro- 
nounced sjTiiptoms  of  collapse  (tachycardia,  arterial  hypoten- 
sion, pallor  and  slight  cyanosis,  cold  extremities,  diminished 
reflexes,  hypothermia).  Vomiting  and  diarrhoea  were  common 
accompaniments  of  the  intoxication.  It  is  fortunate  when  these 
SATuptoms  occur,  and  if  vomiting  does  not  occur  spontaneously, 
it  should  be  induced,  or  the  stomach  should  be  washed  out  to 
prevent  further  absorption  of  the  poisonous  substance. 

The  behavior  of  the  pupils  has  been  variable ;  in  most  cases, 
there  was  extreme  myosis;  in  some  instances,  outspoken 
mj-driasis  was  observed.  It  seems  likely  that  the  myosis 
indicates  an  irritation  of  the  midbrain  autonomic  system, 
the  mydriasis  a  paralyis  of  the  same.  In  the  domain  of  the 
pelvic  division  of  the  cranio-sacral  autonomic  system,  the 
patients  sometimes  complained  of  pollakiuria  and  of  dysuria. 

The  pleural  effusion  reported  in  two  of  the  cases  deserves 
especial  mention;  in  Neal's  case,  a  quart  of  fluid  was  found 
in  the  pleural  cavities ;  in  Lewin's  case,  a  bloody  effusion  was 
observed.  Wliether  these  pleural  phenomena  were  accidental 
accompaniments,  or  were  actually  due  to  the  intoxication,  must 
be  left  to  later  studies  to  decide. 

Several  observers  have  been  struck  with  the  resemblance  to 
poisoning  by  opium,  but  they  emphasize  the  absence  of  the 
stertorous  breathing  that  accompanies  that  intoxication. 

(2)  The  Myrtogenic  Dermatopathy.- — In  four  cases  in  the 
literature,  and  in  the  case  we  report  ourselves,  remarkable 
cutaneous  manifestations  followed  the  ingestion  of  myrtaceous 
derivatives.  In  our  own  case,  the  skin  lesions  were  associated 
with  marked  nen'ous  symptoms  (great  depression;  symptoms 
of  collapse). 

The  lesions  in  the. skin  vary  in  their  nature.  Sometimes 
merely  (1)  erythematous:  sometimes  they  are  (2)  urticarial 
in  type;  and  sometimes  there  is  (3)  an  outspoken  dermatitis. 

Conclusions 

(1)  Derivatives  of  plants  belonging  to  the  natural  order 
Myrtacew,  and  especially  oil  of  eucah'ptus  and  myrtol,  may 
in  large  doses  cause  profound  intoxication.  In  certain  persons, 
there  is  an  idiosj-ncrasy,  the  symptoms  of  intoxication  occur- 
ring after  minute  or  therapeutic  doses. 

(2)  The  intoxication  may  affect  chiefly  the  nervous  system 
{myrtogenic  neuropathy)  or  chiefly  the  skin  {myrtogenic 
dermatopathy) ;  in  some  persons,  nervous  and  cutaneous 
manifestations  are  simultaneously  observable. 

(3)  Eecovery  occurs  in  most  instances,  though  several  fatal- 
ities following  eucalyptus  poisoning  have  been  reported. 

(4)  The  symptoms  of  intoxication  of  the  nervous  system 
observed  in  man  can  be  reproduced  in  animals  by  subcuta- 
neous and  by  intraperitoneal  administration  of  myrtol. 
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DAKIN'S  SOLUTION   AND  DAKIN'S  OIL  IN  THE  NORMAL 
PERITONEAL  CAVITY  OF  THE   DOG 

By  Ernest  G.  Gket,  M.  D. 
(From  the  Surgical  Division  of  the  Hunterian  Laboratory  of   The  Johns  Hopkins  University) 


The  following  observations  are  reported  in  order  to  draw 
attention  to  the  fact  that  the  indiscriminate  use  of  the  chlorin 
antiseptics  is  not  entirely  devoid  of  danger.  It  must  be  em- 
phasized, however,  that  in  presenting  them  no  criticism  is  sug- 
gested regarding  the  Carrel-Dakin  method  of  wound  treatment 
or  the  use  of  Dakin's  oil,  inasmuch  as  clinical  experience 
abroad,  in  The  Johns  Hopkins  Hospital  and  in  certain  other 
institutions  in  this  country,  has  shon'n  the  importance  of  these 
antiseptics  in  combating  infections. 

The  remarkable  results  from  the  use  of  the  normal  solution 
of  chlorinated  soda  reported  by  Carrel,'  and  from  the  use  of 
the  dichloramine-T  oil  reported  by  Lee  and  Fumiss "  sug- 
gested these  agents  in  certain  infections  of  the  pleural  and 
peritoneal  cavities.  Sufficient  time  has  elapsed  now  since  the 
introduction  of  the  chlorin  antiseptics  in  the  treatment  of 
empyema  to  justify  the  conclusion  that  both  agents  may  be 
used  with  safety  in  an  infected  pleural  cavity.  The  evidence 
at  present,  however,  regarding  the  reaction  of  the  infected 
peritoneum  to  Dakin's  solution  and  to  dichloramine-T  oil, 
is  much  less  definite. 

The  question  as  to  whether  a  particular  germicide  should 
be  used  in  infections  of  the  serous  cavities,  of  course,  may  be 


'Carrel,  Dakin,  Daufresne,  Dehelly  et  Dumas:  Traitement 
abortit  de  I'infection  des  plaies.  La  Presse  med.,  1915,  XXIII,  397. 

^  Lee,  W.  E.,  and  Furniss,  W.  P.;  The  Use  of  Dichloramine-T  in 
the  Treatment  of  Infections  and  Infected  Wounds,  Ann.  Surg., 
1918,  LXVIII,  14. 


settled  more  or  less  satisfactorily  either  by  observing  the 
effects  resulting  from  the  use  of  the  antiseptic  in  selected  clini- 
cal eases  or  by  studying  the  reaction  of  animals  injected  with  it 
under  varying  conditions.  The  latter  method  has  the  disad- 
vantage that  it  is  difficult,  in  fact  often  impossible,  to  reproduce 
the  same  pathological  process  in  animals.  This  means  that 
the  conclusions  drawn  from  animal  experiments  must  be  used 
with  a  considerable  amount  of  reservation  when  they  are  ap- 
plied to  clinical  work.  Laboratory  experiments,  nevertheless, 
may  be  of  great  service  in  working  out  problems  of  this  nature, 
since  it  is  only  by  experimenting  with  animals  that  we  may 
determine  how  the  normal  serous  membranes  will  react  to  a 
I     given  chemical  agent. 

With  this  idea  in  mind  certain  problems  were  studied  in 
the  laboratory  shortly  after  the  introduction  of  the  Carrel- 
Dakin  method  of  wound  treatment  into  this  hospital,  and  again 
later  when  the  dichloramine-T  oil  technique  was  adopted  for 
suitable  cases.  The  excellent  results  obtained  with  the  chlorin 
antiseptics  suggested  to  Dr.  Halsted  several  possible  uses  for 
them  in  appropriate  cases  of  intra-abdominal  infections.  In 
the  following  paragraphs  a  brief  review  of  the  experiments  will 
be  outlined. 

Dogs  apparently  in  good  health  were  used  throughout  the 
work.  The  solutions  of  chlorazene  were  obtained  by  dissolving 
the  commercial  tablets  (Abbott)  in  sterile  water.  The  hypo- 
chlorite solution  (Dakin's  solution)  came  from  the  hospital 
pharmacy.    A  fresh  preparation  was  made  each  day.    In  all 
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of  the  experiments  with  Dakin's  oil  a  5  per  cent  solution  of 
diehloramine-T  in  chlorinated  paraffin  oil  (chlorcosaue)  was 
used. 

In  the  first  series  a  solution  of  chlorazene  was  injected  into 
the  peritoneal  cavity  with  a  Eecord  syringe.  One  animal 
weighing  17  pounds  received  30  c.  c.  of  a  .5  per  cent  solution. 
Forty-eight  hours  later  the  dog  was  active  and  ate  well.  When 
tlie  abdomen  was  opened,  however,  about  one  and  a  half  ounces 
of  grayish-colored,  free  fluid  were  discovered.  There  was  a 
moderate  and  general  congestion  of  the  peritoneal  surfaces 
with  a  rather  marked  deposit  of  fibrin  on  the  viscera  in  the  part 
of  the  cavity  which  was  nearest  to  the  point  of  injection. 

Another  dog  (weight  21|  lbs.)  received  20  c.  c.  of  a  1  per 
cent  solution.  Eleven  days  later  it  died  and  at  necropsy  the 
abdomen  was  found  to  be  full  of  fluid.  Fibrin  was  present  in 
large  amounts.  Throughout  the  four  quadrants,  but  particu- 
larly in  the  upper  two,  loops  of  bowel  were  glued  together  by 
the  exudate.  Both  the  parietal  and  the  visceral  peritoneal 
surface  were  greatly  altered  in  appearance. 

The  results  in  another  dog  (weight  56  lbs.)  may  be  men- 
tioned. In  this  case  90  c.  c.  of  a  1  per  cent  solution  were 
injected  intraperitoneally.  Six  days  later  the  abdomen  was 
opened  under  aseptic  precautions.  About  250  c.  c.  of  cloudy, 
blood-stained,  free  fluid  were  found.  A  considerable  amount 
of  fibrin  was  present,  and  the  peritoneal  surfaces  were  thick- 
ened and  deep  red  in  color. 

Practically  all  of  the  fluid  was  removed  and  the  wound 
closed.  The  animal  made  a  rapid  recovery  and  16  days  later 
when  the  viscera  were  again  inspected  almost  nothing  was 
found  to  supply  evidence  of  the  former  inflammatory  changes. 
The  dog  undoubtedly  would  have  died  had  the  fluid  not  been 
removed,  as  clinically  it  showed  a  progressive  loss  of  appetite 
and  strength  up  to  the  time  of  the  first  exploratory  operation. 

In  the  second  series  Dakin's  solution  was  used.  No  animal 
succumbed  to  the  efi'ects  of  the  fluid  injected  in  amounts  less 
than  30  c.  c.  One  dog  (weight  15J  lbs.)  received  30  e.  c.  intra- 
peritoneally, and  at  the  end  of  the  following  week  it  was 
active  and  had  a  good  appetite.  An  exploratory  incision, 
made  eight  days  after  the  injection,  revealed  only  a  few  cubic 
centimeters  of  free  fluid.  There  was  stiU  a  slight  congestion 
of  the  visceral  peritoneal  surfaces.  A  few  traces  of  old  fibrin 
were  evident  at  certain  points.  The  picture  at  this  time  was 
not  far  from  the  normal ;  it  indicated,  nevertheless,  that  there 
had  been  a  marked  reaction  to  the  injection.  The  cause  of 
death  remained  obscure. 

Into  another  dog  (weight  18  lbs.)  90  c.  c.  were  injected  in- 
traperitoneally. Fluid  rapidly  accumulated  and  death  oc- 
curred on  the  eighth  day.  The  pathological  picture  was 
similar  to  that  noted  in  some  of  the  fatal  cases  described  above. 
Larger  amounts  of  the  neutral  solution  of  chlorinated  soda 
led  to  a  more  rapid  exitus  with  extensive  peritoneal  changes. 

A  striking  feature  of  an  injection  performed  without  anes- 
thesia was  the  evidence  of  severe  abdominal  pain.  A  few  cubic 
centimeters  of  the  fluid  sufficed  to  cause  marked  abdominal 


rigidit}',  extensor  spasms  of  the  leg  muscles,  involuntary 
defecation  and  urination,  and  extreme  restlessness. 

Approximately  similar  results  from  the  injection  of  Dakin's 
solution  into  the  normal  peritoneal  cavity  have  been  reported 
recently  by  Mann  and  Crumley.^ 

In  a  third  series  of  animals  an  attempt  was  made  to  deter- 
mine how  the  normal  gall-bladder  and  common  bile-duct  would 
react  to  an  injection  of  Dakin's  solution.  One  experiment 
consisted  of  exposing  the  gall-bladder  under  aseptic  pre- 
cautions and  aspirating  all  of  the  bile  with  a  Eecord  syringe. 
Through  the  same  needle-hole  the  bladder  was  then  distended 
with  Dakin's  solution  (60  c.  c.  were  used)  after  which  the 
puncture  wound  was  closed  with  fine  silk  stitches.  This  animal 
was  in  excellent  condition  several  days  later.  An  exploratory 
incision  made  4  days  after  the  operation  disclosed  no  evidence 
of  peritoneal  reaction. 

In  a  number  of  other  dogs  a  fistula  was  established  between 
the  gall-bladder  and  the  skin  by  transplanting  a  piece  of 
jejunum  (measuring  about  7  cm.  in  length)  with  its  blood 
supply  intact,  in  such  a  way  that  one  end  opened  into  the  gall- 
bladder and  the  other  upon  the  surface  of  the  abdomen.  After 
the  wounds  had  healed  Dakin's  solution  was  injected  into  the 
gall-bladder  through  the  intestinal  limien.  No  deleterious 
effects  were  ever  noted  subsequent  to  such  injections. 

A  fourth  series  of  experiments  was  carried  out  more  recently 
with  Dakin's  oil.  One  dog  (weight  22  lbs.)  received  11  c.  c. 
intraperitoneally.  There  was  an  immediate  reaction  to  the 
oil.  The  animal  became  restless  and  when  placed  on  the  floor 
a  marked,  cat-like  arching  of  the  spine  was  noted  together  with 
an  extensor  rigidity  of  the  hind  legs.  About  half  an  hour 
later  it  vomited  and  gave  evidence  of  much  abdominal  discom- 
fort. The  animal  died  26  days  after  the  injection,  greatly 
emaciated.  Following  the  introduction  of  the  oil  the  dog 
continued  to  remain  quite  ill.  There  was  marked  weakness 
together  with  anorexia  and  some  vomiting.  At  autopsy  no 
signs  of  an  active  inflammatorj-  process  were  evident,  but  there 
was  ample  evidence  that  a  very  extensive  process  of  this  nature 
had  existed  in  the  near  past.  The  loops  of  intestine  were 
inextricably  matted  together,  and  in  the  vicinitj'  of  tlie  site  of 
the  injection  there  was  an  indurated  mass  which  suggested 
an  old  inspissated  abscess. 

Into  the  peritoneal  cavity  of  another  dog  (weight  20^  lbs.) 
20  c.  c.  of  the  oil  were  injected.  The  animal  died  during  the 
following  night  and  when  the  abdomen  was  opened  a  typical 
picture  of  extensive  peritonitis  appeared.  Besides  the  free 
fluid,  the  fibrin  and  the  congestion  of  the  peritoneum,  there 
Avas  a  perforation  with  ragged  necrotic  edges  on  the  anterior 
surface  of  the  stomach.  Most  of  the  oil  injected  liad  come  in 
contact  with  this  region  first. 

In  order  to  ascertain  the  effects  of  the  oil  upon  the  gall- 
bladder and  common  duct  all  of  the  bile  was  aspirated  from 
the   bladder   and   a    corresponding   quantity    (16    c.    c.)    of 


"Mann,  F.  C,  and  Crumley,  W.  G.:  Neutral  Solution  of 
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Cavity,  Jour.  Amer.  Med.  Assoc,  191S,  LXX,  840. 


October,  1918] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN 


233 


the  dichloramine-T  was  then  injected  into  it.  The  needle- 
hole  was  closed  with  fine  silk  stitches.  Two  days  later  the 
dog  appeared  to  be  normal  in  every  way.  The  animal  was 
sacrificed  on  the  43  d  day  and  on  examination  gave  no  evidence 
of  an  old  peritonitis.  Both  the  common  duct  and  the  duodenal 
mucosa  were  natural  in  appearance.  The  gall-bladder,  how- 
ever, was  shrunken  and  contained  some  tliick,  yellowish  mucus. 

In  the  concluding  experiments  Dakin's  oil  was  injected  into 
the  right  pleural  cavity.  One  dog  (weight  45  lbs.)  received 
16  c.  c.  No  anesthesia  was  used.  There  was  an  immediate 
and  marked  reaction — restlessness,  evacuations  of  the  bladder 
and  rectum,  muscular  spasm  of  the  abdomen,  and  a  certain 
degree  of  extensor  rigidity  of  the  legs.  The  animal  was  placed 
on  its  feet  after  the  injection  but  soon  fell  to  the  floor.  It 
died  with  symptoms  of  respiratory  failure  2^  minutes  after 
the  first  few  cubic  centimeters  of  oil  had  been  injected.  When 
the  thorax  was  opened,  several  large,  dry,  whitish  areas  on  the 
pleura  were  found,  which  suggested  in  a  way  superficial  silver 
nitrate  burns.  The  oil  lay  at  the  bottom  of  the  cavity.  The 
clinical  course  here  strongly  reminded  one  of  the  pleural  reflex 
deaths  described  particularly  by  French  writers. 

Ten  cubic  centimeters  of  the  oil  were  injected  into  the 
pleural  cavity  of  another  dog  of  about  the  same  weight.  In 
this  instance  the  animal  was  anesthetized.  No  unusual  symp- 
toms marked  the  convalescence,  and  the  animal  remained 
apparently  in  good  health. 


CONCLUSIONS. 

Both  the  neutral  solution  of  chlorinated  soda  (Dakin's 
solution)  and  dichloramine-T  in  chlorinated  paraffin  (Dakin's 
oil),  when  injected  into  the  normal  peritoneal  cavity  of  a  dog, 
lead  to  an  inflammatory  reaction,  the  degree  of  which  is 
directly  proportional  to  the  amount  of  chlorin  antiseptic  used. 
With  a  sufficient  quantity  (less  of  the  oil  suffices)  death  ensues. 

When  either  of  the  chlorin  antiseptics  is  injected  into  the 
gall-bladder  of  a  dog  no  abnormal  sjTiiptoms  appear.  Follow- 
ing the  injection  of  the  oil,  however,  the  gall-bladder  becomes 
thickened  and  shrunken,  though  the  remainder  of  the  biliary 
tract  shows  no  discernible  changes. 

A  small  amount  of  Dakin's  oil,  when  injected  into  the 
normal  pleural  cavity  of  an  unanesthetized  dog,  may  lead  to 
a  rapid  (reflex?)  death. 

Since  Dakin's  oil,  particularly,  has  been  used  without  recog- 
nizable ill,  effects  in  certain  infections  of  the  abdominal 
cavity,  the  results  from  the  experiments  outlined  above  sug- 
gest that  the  wall  of  an  abscess  cavity  or  sinus  must  play  an 
important  part  in  protecting  the  peritoneum  in  general  from 
the  effects  of  the  free  chlorin.  They  also  suggest  that  the 
maintenance  of  an  adequate  drainage  tract  is  an  indispensable 
part  of  the  technique  for  using  antiseptics  of  this  nature  within 
the  abdomen.  Until  more  evidence  is  at  hand,  then,  both  of 
the  chlorin  antiseptics  should  be  used  in  intra-abdominal  in- 
fections with  caution  and  certainly  only  in  carefully  selected 
cases. 


MULTIPLE  PRIMARY  MALIGNANT  TUMORS 

WITH  REPORT  OF  A  CASE  OF  CARCINOMA  AND  SARCOMA  IN  THE  SAME 

INDIVIDUAL. 

By  Ralph  II.  Major 
{From  the  Department  of  Pathology,  University  of  Kansas  School  of  Medicine,  Kosedale,  Kansas) 


The  presence  of  multiple  tumors  in  the  same  individual  has 
been  for  many  years  a  subject  of  much  interest.  It  was  early 
noted  and  subsequently  emphasized  that  with  certain  kinds  of 
tumors  the  tumor  formation  was  more  often  multiple  than 
single.  Virchow  (182)  called  attention  to  the  presence  of 
multiple  fibromata  of  the  skin  and  v.  Eecklinghausen  (137), 
with  whose  name  this  condition  has  been  since  associated,  made 
extended  studies  of  this  disease.  These  two  observers  also 
noted  that  such  multiple  tumors  sometimes  underwent  malig- 
nant degeneration  and  were  transformed  into  sarcomata. 
Later,  similar  cases  were  reported  by  Genersich  (54),  de 
Morgan  and  Coupland  (115),  Westphalen  (191),  and  others. 
Another  well-known  type  of  multiple  tumors  is  that  of  multiple 
lipomata  which  have  been  studied  especially  by  Meerbeck 
(110),  Blaschko  (21),  Petren  (128),  Weil  (192),  and  Lyon 
(105).  In  addition  to  these  examples  it  has  been  noted  that 
certain  other  benign  tumors  such  as  angiomata  may  be  often 
multiple,  and  a  patient  may  have  angioma  of  the  liver, 
adrenals,  ovaries  and  uterus,  as  in  a  case  reported  by  Payne 
(126). 


The  presence  of  multiple  malignant  tumors  is,  however, 
comparatively  uncommon  and  the  following  case  is  reported 
as  an  example  of  this  interesting  condition. 

Mrs.  H.  G.  age  60  years  was  admitted  to  the  Bell  Memorial 
Hospital  April  19,  1915  suffering  with  a  tumor  on  the  face. 
This  growth,  which  involved  the  right  side  of  the  nose  and 
extended  to  the  inner  canthus  of  the  right  eye,  had  been  present 
for  several  years  and  was  growing  slowly  (Fig.  1).  The 
clinical  diagnosis  of  rodent  ulcer  was  made  and  X-ray  treat- 
ments of  the  growth  instituted.  While  in  the  hospital  the 
patient  complained  a  great  deal  of  headache,  had  little  appetite 
and  at  times  talked  irrationally.  Death  occurred  rather  un- 
expectedly on  May  23,  191T,  and  the  autopsy  was  performed 
two  hours  later. 

The  autopsy  showed  a  marked  bronchopneumonia  of  both 
lungs,  a  generalized  arteriosclerosis  and  extensive  scarring  of 
both  kidneys.  The  most  interesting  findings  were  those  in  the 
stomach.  The  wall  of  the  stomach  was  markedly  thickened 
throughout,  had  a  whitish  semi-translucent  ajipearance  and  cut 
easily.    At  the  cardia  of  the  stomach  there  was  a  large  polypoid 
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growth  which  showed  some  areas  of  ulceration  on  the  surface. 
This  mass  also  had  ulcerated  through  the  wall  of  the  stomach 
in  one  place,  forming  a  sinus  which  passed  by  the  spleen  and 
through  the  diaphragm  to  the  base  of  the  left  lung  where  it 
was  closed  by  dense  adhesions.     No  metastases  were  noted. 

The  microscopic  examination  of  the  tumor  in  the  stomach 
shows  it  to  consist  of  masses  of  round  cells,  presenting  no 
especial  arrangement  and  showing  a  small  number  of  con- 
nective-tissue fibrils  (Fig.  2).  Microscopic  sections  of  the 
tumor  of  the  face  show  it  to  be  composed  of  large  at)pical 
epithelial  cells  arranged  in  nests  and  strands.  In  some  areas 
there  are  epithelial  pearls  present  and  evidence  of  infiltration 
downward  (Fig.  3). 

The  gross  and  microscopic  evidence  in  this  case  shows  that 
we  are  dealing  with  an  example  of  two  quite  diSerent  types 
of  malignant  tumors  in  the  same  individual — a  carcinoma  of 
the  face  and  a  round-ceUed  sarcoma  of  the  stomach. 

The  presence  of  two  primary  malignant  growths  in  the  same 
person  was  at  one  time  considered  extremely  rare,  Orth  stating 
in  1895  (123)  that  he  had  never  seen  a  carcinoma  and  a 
sarcoma  in  the  same  individual.  In  1896  Walter  (184)  col- 
lected six  cases  in  each  of  which  the  two  tumors  were-  of 
different  types.  Wells  (190)  in  1901  collected  17  cases  of 
multiple  primary  tumors  and  three  cases  of  tumors  composed 
of  transformed  epithelium  and  mesoderm  in  the  same  organ, 
the  so-called  carcinoma  sarcomatodes.  Wooley  (195)  in  1903 
collected  26  examples  of  multiple  primary  carcinomata,  five 
of  multiple  primary  sarcomata  and  four  cases  of  multiple 
malignant  growths  of  more  than  one  type.  Theilhaber  and 
Edelberg  (173)  in  1912  made  a  very  extensive  study  of  multi- 
ple primary  carcinomata,  collecting  44  examples  of  multiple 
carcinomata  in  the  same  system  of  organs  and  41  cases  of 
multiple  carcinomata  in  various  organs.  Bartlett  (9)  in  1914 
in  an  excellent  article  on  the  subject  states  that  he  has  reviewed 
95  cases  of  multiple  primary  tumors.  All  of  these  observers, 
however,  have  emphasized  the  comparative  rarity  of  the  condi- 
tion, although  statistics  upon  tliis  point  show  some  variation. 
Reichmann  (139)  in  711  necropsies  found  two  examples,  Red- 
lich  (138)  in  507  cases  saw  two,  Goetting  (56)  in  1000  post- 
mortems found  only  two  instances. 

Some  observers,  notably  Walter  (184),  Wooley  (195),  and 
Adami  (3),  attach  much  importance  to  the  occurrence  of 
multiple  primary  tumors  as  shedding  some  possible  light  upon 
tlie  etiology  and  distribution  of  malignant  tumors,  whereas 
other  investigators,  notably  Wells  (190),  considered  them  more 
in  the  light  of  a  coincidence.  In  order  to  assist  in  the  under- 
standing of  this  interesting  problem,  a  collection  of  cases  has 
been  made  and  the  various  facts  as  to  the  location,  number, 
and  nature  of  the  tumors  considered. 

In  all  628  examples  of  multiple  primary  tumors  have  been 
reviewed.  The  greatest  number  of  these  cases,  389,  were 
examples  of  multiple  carcinomata  in  the  skin,  in  the  same 
organ  or  in  each  of  a  pair  of  organs.  This  group  of  tumors  has 
been  thoroughly  studied  by  Theilhaber  and  Edelberg  (173) 
and  as  their  tables  are  so  comprehensive  no  attempt  has  been 
made  to  add  to  their  collection. 


Tabulations  of  carcinomata  in  different  organs  but  belong- 
ing to  the  same  system  show  43  examples,  while  carcinomata 
in  various  organs  not  members  of  the  same  system  of  organs 
were  present  in  53  instances.  In  all  then  485  instances  of 
multiple  primary  carcinomata  were  collected. 

The  number  of  instances  in  which  examples  of  different 
types  of  tumors  were  found  in  the  same  person  was  much 
smaller.  One  hundred  and  twent}-- three  such  cases  were  noted, 
in  66  of  which  the  tumors  were  in  the  same  organ,  in  nine 
they  were  in  organs  belonging  to  the  same  system  and  in 
48  cases  the  different  tumors  were  located  in  various  organs. 
In  this  group  it  is  of  interest  to  note  that  in  over  one-half  of 
the  cases  (54  per  cent)  the  different  tv'pes  of  tumors  were 
located  in  the  same  organ.  The  uterus  was  the  most  common 
seat  of  two  tumors  of  different  types,  being  represented  by  22 
instances,  followed  by  the  breast  and  the  thvToid  gland,  each 
showing  10  examples. 

The  most  common  combination  of  different  types  of  malig- 
nant tumors  was  that  of  carcinoma  and  sarcoma.  Ninety-two 
instances  of  this  combination  were  noted,  62  or  75  per  cent 
of  which  were  located  in  the  same  organ,  seven  were  located 
in  the  same  system  and  23  in  different  organs. 

The  presence  of  both  carcinoma  and  sarcoma  in  the  same 
organ  has  led  to  much  discussion  especially  since  the  work  of 
Virchow  *  who  laid  stress  upon  the  carcinoma  sarcomatodes, 
a  tumor  in  which  both  carcinomatous  and  sarcomatous 
elements  are  present. 

Wells  *  until  1901  found  only  three  undoubted  instances 
of  such  tumors.  A  large  number  have  been  described  since 
that  time,  but  these  figures  have  been  greatly  reduced  by 
Herxheimer  (70)  who  states  that  the  actual  number  of  cases 
of  true  carcinoma  sarcomatodes  reported  up  to  1908  was  20. 
Herxheimer  pointed  out  that  many  cases  reported  in  the  litera- 
ture as  instances  of  carcinoma  sarcomatodes  are  really 
examples  of  two  distinct  tumors,  a  carcinoma  and  a  sarcoma 
in  the  same  organ.  Saltykow  (150)  in  1914  stated  that  there 
were  25  authentic  cases  reported  in  the  literature  to  which 
number  he  added  three.  In  our  table,  because  of  the  difficulty 
of  separating  them,  the  cases  of  carcinoma  sarcomatodes  are 
included  with  those  in  which  a  carcinoma  and  a  sarcoma  were 
present  as  distinct  tumors  in  the  same  organ. 

Tliis  brief  summary  of  the  cases  of  multiple  primary  tumors 
would  seem  to  indicate  rather  clearly  that  no  single  explana- 
tion suffices  in  all  cases  and  that  although  some  instances  may 
be  explained  as  simple  coincidences,  in  certain  others  deeper 
causes  are  at  work. 

In  the  examples  of  multiple  primary  carcinomata  of  tlie 
same  organ  or  of  adjacent  organs  we  are  probably  dealing  with 
two  factors — transmission  by  infection  and  multiple  origin  of 
tumors.  Many  cases  are  now  on  record  indicating  that  con- 
tact may  spread  a  carcinoma  from  a  primary  growth  to  an 
adjacent  organ.  Such  tumors  have  been  described  especially 
in  the  skin  and  Borrmann  (24),  who  has  devoted  much  study 
to  this  problem,  altliougli  believing  that  tlie  number  of  cases 
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of  transplantation  carcinomata  (Impfkarzinome)  has  been 
exaggerated,  yet  admits  its  occurrence.  This  group  of  eases, 
although  many  of  such  growths  are  often  apparently  secon- 
dary to  a  primary  tumor,  are  in  many  instances  possibly  not 
ordinary  true  metastases,  since  the  transference  of  the  growth 
may  conceivably  be  accomplished  in  some  other  manner  than 
by  an  actual  implantation  of  tumor  cells. 

The  multiple  origin  of  carcinomata  is  now,  since  the  work 
of  Peterson  (126)  and  of  Hauser  (67)  a  well-established  fact. 
Both  of  these  observers  have  shown  that  carcinomata  may 
arise  simultaneously  from  several  centers  of  origin.  While 
disagreeing  as  to  the  relative  frequency  of  the  "unicentric" 
and  "  multicentric "  mode  of  origin,  both  agree  that  the 
"  multicentric  "  mode  does  occur.  Thus  a  carcinoma  may,  like 
an  abscess,  arise  as  a  single  large  lesion,  or  it  may  be  formed  by 
coalescence  just  as  a  number  of  small  abscesses  may  fuse  to 
form  a  larger  lesion;  or  again  the  multiple  carcinomata  may 
remain  discrete  just  as  we  often  observe  multiple  small  ab- 
scesses. Some  of  the  most  striking  examples  of  the  multicentric 
origin  of  malignant  tumors  are  those  in  which  a  certain 
number  of  polypi,  in  cases  of  multiple  polyposis  of  tlie  stomach 
and  intestine,  become  malignant  and  are  transformed  into 
carcinomata.     Eibbert  (142)  has  collected  30  such  cases. 

The  presence  of  different  types  of  tumors  in  the  same  organ 
such  as  a  carcinoma  and  a  sarcoma,  or  the  presence  of  a  mixed 
type  as  the  carcinoma  sarcomatodes,  while  often  regarded  as 
a  mere  coincidence,  has  taken  on  an  added  interest  and  impor- 
tance since  the  oft-quoted  work  of  Ehrlich  and  Apolant  (40). 
These  two  observers  by  repeated  inoculation  of  a  typical  adeno- 
carcinoma in  mice  succeeded  in  changing  it  first  into  a  mixed 
tumor,  and  later  into  a  typical  sarcoma.  Eussell  (148)  has 
reported  an  adenocarcinoma  of  the  breast  in  a  mouse,  which 
after  continuous  growth  in  the  animal  gradually  became 
sarcomatous  and  later  became  a  pure  sarcoma.  This  change 
of  the  carcinoma  into  a  sarcoma  in  Eussell's  case  seems  to  be 
controlled  entirely  by  the  time  element,  since  if  the  trans- 
planted carcinoma  is  removed  early  and  transmitted  to  another 
animal,  carcinoma  results,  whereas  if  the  transplanted  car- 
cinoma is  allowed  to  grow  until  it  becomes  a  sarcoma,  all 
animals  then  inoculated  develop  a  pure  sarcoma. 

These  experimental  findings  combined  with  clinical  obser- 
vations suggest  very  strongly  that  the  presence  of  a  carcinoma 
and  sarcoma  in  the  same  organ  is  due  to  some  abnormal  stimu- 
lus which  acts  upon  both  epithelial  and  mesodermal  elements, 
producing  either  both  epithelial  and  mesodermal  tumors  or 
a  single  tumor  showing  both  types  of  cells,  as  in  the  carcinoma 
sarcomatodes.  Similar  influences  are  probably  at  Work  in  such 
cases  as  tUat  reported  by  Kidner  (83)  where  the  removal  of  a 
sarcoma  was  followed  later  by  the  appearance  of  a  carcinoma 
at  the  site  of  the  old  operation. 

Our  statistics  show  that  the  multiple  tumors  do  not  have  a 
predilection  for  organs  of  the  same  system  exfluding  paired 
organs,  which  is  in  marked  contrast  to  their  predilection  for 
a  single  organ.  We  have  found  multiple  tumors— both  car- 
cinomata and  tumors  of  different  types — more  common  in 
organs  not  related  by  any  system.  The  occurrence  of  multiple 


tumors  in  various  organs  cannot  be  readily  explained,  but 
here  again  the  assumption  of  more  than  a  mere  coincidence 
would  seem  to  be  justified  in  many  instances.  The  suscepti- 
bility of  individuals  of  certain  families  to  malignant  tumors 
such,  for  instance,  as  those  related  by  Vander  Veer  (180),  is  an 
old  clinical  observation,  which  seems  now  to  be  placed  upon 
a  firm  base  by  the  brilliant  breeding  experiments  of  Slye  (164) . 
She  has  shown  that  mice  with  a  cancerous  ancestry  have 
a  marked  tendency  to  develop  spontaneous  cancers,  and  also 
that  mice  with  such  ancestry  develop  carcinomata  readily  as 
the  result  of  a  trauma  which  in  control  animals  having  a  non- 
cancerous ancestry  produces  no  such  results.  The  suggestion 
here  is  rather  strong  that  individuals  developing  multiple 
malignant  tumors  have  some  sort  of  a  susceptibility  to  tumors 
which  is  not  limited  to  any  one  organ  or  region  of  the  body. 

There  must  also  be  mentioned  the  possibility  that  in  a  few 
of  the  cases  we  are  dealing  not  with  multiple  primary  tumors, 
but  with  a  carcinoma,  the  metastases  of  which  simulate  very 
closely  sarcomata.  Such  instances  have  been  reported  by 
Polano  (132).  The  nimiber  of  such  cases,  however,  is  prob- 
ably very  small. 

Nine  examples  of  three  primary  multiple  tumors  were  noted 
and  two  examples  of  four  tumors  occurring  simultaneously. 
The  case  of  Lewis  (100)  is  unique;  he  reported  nine  different 
tumors  in  the  same  patient,  while  that  of  Sliwinsky  (163)  who 
described  seven  is  equally  interesting. 

In  our  own  case  it  is  difficult  perhaps  to  draw  any  very 
definite  conclusions  from  the  presence  of  two  distinct  and 
different  tumors.  They  might  be  regarded  simply  as  a  coinci- 
dence, although  the  case  would  seem  to  be  equally  well  ex- 
plained by  the  assumption  that  the  patient  was  predisposed 
to  cancer  and  that  subsequent  irritation  in  two  organs  produced 
malignant  growths  in  both  of  them.  A  great  variety  of  com- 
binations of  two  different  tumors  are  obviously  possible,  but 
this  is  the  only  instance  noted  in  which  the"  combination  of  a 
carcinoma  of  the  face  with  a  sarcoma  of  the  stomach  occurred. 

MULTIPLE    CARCINOMATA    IN    THE    SAME 
SYSTEM  OP  ORGANS 

Carcinoma  of  jejunum,  carcinoma  of  tongue. 

Carcinoma  of  breast,  epitlielioma  of  cervix. 

Carcinoma  of  breast,  epithelioma  of  vulva. 

Carcinoma  of  jejunum,  carcinoma  of  colon. 

Carcinoma  of  uterus,  carcinoma  of  breast. 

Carcinoma  of  stomacli,  carcinoma  of  colon. 

Carcinoma  of  stomach,  carcinoma  of  descend- 
ing colon. 

Carcinoma  of  pylorus,  carcinoma  of  rectum. 

Carcinoma     of     esophagus,     carcinoma     of 
stomach. 

Adenocarcinoma    of    labia,     squamous-celled 
carcinoma  of  cervix. 

Carcinoma  of  stomach,  carcinoma  of  rectum. 
"  Carcinoma    of    stomach,    carcinoma    of    gall- 

bladder. 
"  Carcinoma    of    stomach,    carcinoma    of    duo- 

denum. 
Frangen-  Squamous-celled   carcinoma   of  gum,   mucoid 

helm   (50)         carcinoma  of  ileum. 


Abesser 

(2) 

Beadles 

(10) 

Besche 

(17) 

Bockel 

(22) 

Borchhardt 

(23) 

Bucher 

(27) 

Devis  (37) 

Eichbaum        (41) 


d'Erchia  (44) 

Feilchenfeld    (45) 
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Getting 


(56 


Hansemann    (65 

Hauser  (67 

Hofbauer         (73 


Israel 

(75 

Kaufmann 

(79 

Keding 

(81 

Klebs 

(84 

Lannois 

(98 

Mandry 

(107 

Michelsohn    (112 


Nehrkorn      (117 
Ogata  (121 


Pignal 


(131 


Pirscher 

(130 

Ravenna 

(136 

Reutter 

(140 

Richter 

(143 

Rosenbach 

(145 

V.  Scheel 

(153 

Simon 

(163 

Sumpter 

(168 

Taylor 

(171 

Walter  (184 

Warthin  (187 
Winiwarter  (194 
Welimer  (ISS 
Wooley  (195 

MULTIPLE 
Altschul  (5 


Beck  (13 

Becker  (14 

Besche  (17 


deBeurmann  (18 
Bryant  (26 

Chiari  (30 

Chilesotti        (31 


Squamous-celled  carcinoma  of  larynx,  adeno- 
carcinoma of  rectum,  medullary  carcinoma 
of  stomach. 

Carcinoma  of  esophagus,  carcinoma  of 
stomach. 

Carcinoma  of  tongue,  carcinoma  of  esophagus. 

Adenocarcinoma  of  rectum,  medullary  car- 
cinoma of  stomach. 

Papillary  carcinoma  of  Fallopian  tube, 
squamous-celled  carcinoma  of  cervix. 

Carcinoma  of  tongue,  carcinoma  of  jejunum. 

Carcinoma  of  breast,  carcinoma  of  ovary. 

Carcinoma  of  esophagus,  carcinoma  of 
stomach. 

Carcinoma  of  left  breast,  carcinoma  of  left 
ovary. 

Carcinoma  of  stomach,  carcinoma  of  duo- 
denum. 

Carcinoma  of  thigh,  carcinoma  of  leg. 

Carcinoma  of  breast,  carcinoma  of  ovaries. 

Carcinoma  of  breast,  carcinoma  of  uterus, 
adenocystoma  of  ovary. 

Carcinoma  of  breast,  carcinoma  of  uterus. 

Carcinoma  of  esophagus,  carcinoma  of 
stomach. 

Carcinoma  of  esophagus,  carcinoma  of 
stomach. 

Carcinoma  of  uterus,  carcinoma  of  ovary. 

Carcinoma  of  esophagus,  carcinoma  of  colon. 

Carcinoma  of  esophagus,  carcinoma  of 
stomach. 

Carcinoma  of  breast,  carcinoma  of  uterus. 

Carcinoma  of  ovary,  carcinoma  of  intestine. 

Squamous-celled  carcinoma  of  esophagus, 
adenocarcinoma  of  pylorus. 

Carcinoma  of  stomach,  carcinoma  of  liver. 

Carcinoma  of  bladder,  carcinoma  of  kidnep' 
pelvis. 

Carcinoma  of  right  ear,  carcinoma  of  left  ear. 

Adenocarcinoma  of  uterus,  carcinoma  of  Ijotli 
ovaries. 

Carcinoma  of  breast,  carcinoma  of  uterus, 
adenocystoma  of  ovary. 

Adenocarcinoma  of  intestine,  adenocarcinoma 
of  gall-bladder. 

Carcinoma  of  right  side  of  tongue,  carcinoma 
of  left  side  of  mouth. 

Carcinoma  of  body  of  uterus,  adenocarcinoma 
of  ovary. 

Mesotheliomata  of  both  adrenals. 

CARCINOMATA  IN  VARIOUS  ORGANS 

Carcinoma  of  lower  lip,  carcinoma  of  hands, 
colloid  carcinoma  of  cecum. 

Squamous-celled  carcinoma  of  bladder,  adeno- 
carcinoma of  stomach. 

Epithelioma  of  uterus,  cancer  of  colon. 

Carcinoma  of   eyelid,   carcinoma  of  ear. 

Carcinoma   of   lip,   carcinoma   of   penis. 

Carcinoma  of  face,  carcinoma  of  stomach. 

Carcinoma  of  lip,  carcinoma  of  rectum. 

Carcinoma  of  face,  carcinoma  of  pylorus. 

Carcinoma  of  nose,  carcinoma  of  breast. 

Carcinoma  of  colon,  carcinoma  of  vulva. 

Carcinoma  of  neck,  carcinoma  of  lumbar 
region. 


Cordes 

(33 

CuUen 

(34 

Deetz 

(36 

Feilchenfeld 

(45 

Fraenkel 

(48 

Graviller 

(57 

Hansemann 

(65 

Hauser 

(67 

Herschel 

(68 

Herxheimer 

(71 

Hutchinson 

(74 

Kaufmann 

(79 

Klebs 

(84 

Kronig 

(91 

Kuster 

(94 

Lubarsch 

(104 

Michelsohn  (112 
Nehrkorn  (117 
Pusateri       (113 


Richter 


Redlich 


(143 


(138 


(140 


Reutter 
Schwarz- 

waller   (160 
Schweden- 

berg  (161 
Tannberg  (170 
Tixier  (176 

Tsuji  (177 

Turner  (178 

Vander  Veer  (180 


Venulet 


(181) 


Volkmann  (183) 
Warthin  (187) 
Winiwarter  (194) 


ZibaShin-Iz(196) 


Carcinoma  of  foot,  adenocarcinoma  of 
stomach. 

Squamous-celled  carcinoma  of  skin,  adenocar- 
cinoma of  prostate   (dog). 

Squamous-celled  carcinoma  of  gall-bladder, 
carcinoma  of  rectum  (cylindrical-celled) 
dermoid  of  ovary. 

Carcinoma  of  stomach,  carcinoma  of  breast. 

Carcinoma  of  breast,  carcinoma  of  intestine. 

Carcinoma  of  lip,  carcinoma  of  breast. 

Carcinoma  of  stomach,  carcinoma  of  bronchi. 

Carcinoma  of  stomach,  carcinoma  of  ovary. 

Carcinoma  of  ear,  carcinoma  of  pylorus. 

Carcinoma  of  skin,  carcinoma  of  esophagus. 

Carcinoma  of  cheek,  carcinoma  of  liver. 

Carcinoma  of  face,  carcinoma  of  breast. 

Carcinoma  of  eye,  carcinoma  of  hand. 

Carcinoma  of  eyelid,  carcinoma  of  rectum. 

Carcinoma  of  stomach,  carcinoma  of  uterus. 

Carcinoma  of  nose,  carcinoma  of  breast. 

Carcinoma  of  breast,  carcinoma  of  stomach. 

Carcinoma  of  uterus,  carcinoma  of  stomach. 

Carcinoma  of  nose,  carcinoma  of  breast. 

Carcinoma  of  bladder,  carcinoma  of  anus. 

Adenocarcinoma  of  breast,  carcinoma  of 
stomach. 

Adenocarcinoma  of  thyroid,  carcinoma  of 
ovary. 

Carcinoma  of  lung,  carcinoma  of  ileum. 

Carcinoma  of  colon,  carcinoma  of  ovary. 

Carcinoma  of  stomach,  carcinoma  of  uterus. 

Carcinoma  of  labia,  carcinoma  of  breast. 

Carcinoma  of  colon,  carcinoma  of  breast. 
Carcinoma  of  duodenum,  carcinoma  of  bladder. 
Carcinoma  of  larynx,  carcinoma  of  thyroid. 
Carcinoma  of  nose,  carcinoma  of  uterus. 
Carcinoma  of  lip,  carcinoma  of  penis. 
Carcinoma  of  breast,  epithelioma  of  skin   (of 

breast). 
Adenocarcinoma    of    thyroid,    carcinoma    of 

uterus. 
Adenocarcinoma  of  stomach,  carcinoma  of  lip. 
Adenocarcinoma    of    stomach,    carcinoma    of 

uterus. 
Carcinoma  of  skin  of  buttocks,  carcinoma  of 

rectum. 
Adenocarcinoma  of  ovary,  colloid  carcinoma 

of  gall-bladder. 
Carcinoma  of  both  breasts,  carcinoma  of  je- 
junum. 
Carcinoma  of  lower  lip,  carcinoma  of  glabella. 
Carcinoma  of   tongue,  carcinoma  of  scar   in 

skin. 
Carcinoma   of   nose,    carcinoma   of    stomach. 
Carcinoma    of    ear,    carcinoma    of    stomach. 
Carcinoma  of  esophagus,  carcinoma  of  larynx. 
Squamous-celled     carcinoma     of     esophagus, 

adenocarcinoma  of  traclica. 


DIFFERENT  TUMORS  IN  THE  SAME  ORGAN 
Albrecht  (4)     Carcinoma  sarcomatodes  of  uterus 


Ballin  (7) 

Becker  (14) 

Behrendsen    (16) 


Carcinoma  sarcomatodes  of  uterus. 
Melanotic  sarcoma  and  carcinoma  of  the  face. 
Cholesteatoma  of  pons,  glioma  of  left  cerebral 
hemisphere. 
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Bentliin 

Coenen 

Dorsch 

Emanuel 

Forster 

Fraenkel 

Frangen- 

lieim   (50 
V.  Franque     (51 


(15 

(32 
(38 
(43 
(46 
(48 


(52 
(55 
(62 


Gebhard 

Glinski 

Haenel 

Hansemann    (65 

Herxheimer    (70 

Iwanoff 

Kahler 

Kauf- 

mann,  E.   (78 


(76 

(77 


Kauf- 

mann,  C. 
Kettle 
Klein 
Klein,  H 
Koclier 


Krompeclier    (90 


Kubinyi  (92 

Kummer  (93 

Landsteiner    (96 
Lindemann    (101 

Lippmann     (102 
Loeb  (103 


Maier 

(106 

Meyer 

(111 

Michelson 

(113 

Nebesky 

(116 

Niebergall 

(lis 

Opltz 

(122 

Orth 

(124 

Quekenstedt(134 

Rabl- 

Ruckhardt  (135) 

Rezek 

(141 

Ritter 

(144 

Rosenstein 

(146 

Rothacker 

(147 

Saltykow 

(149 

'• 

(150) 

(150) 

(150) 

Shaller 

(151 

Schlagen- 

haufer(156 

Schmorl 

<15S) 

Schone 

(159) 

Stein 

(166) 

Stromeyer 

(167) 

Carcinoma  sarcomatodes  of  uterr*  . 
Carcinoma  and  sarcoma  of  breas/ 
Carcinoma  and  sarcoma  of  breasi . 
Carcinoma  and  sarcoma  of  uterus. 
Carcinoma  and  sarcoma  of  thyroid. 
Carcinoma  sarcomatodes  of  uterus. 

Carcinoma  and  sarcoma  of  esophagus. 
Adenocarcinoma   of   cervix   and    round-celled 

sarcoma  of  body  of  the  uterus. 
Carcinoma  and  sarcoma  of  uterus.   ■ 
Adenocarcinoma  and  sarcoma  of  uterus. 
Sarcoma  and  neuroganglioma  of  brain. 
Carcinoma  sarcomatodes  of  gall-bladder. 
Carcinoma  sarcomatodes  of  esophagus. 
Carcinoma  and  sarcoma  of  uterus. 
Carcinoma  sarcomatodes  of  pharynx. 

Carcinoma  sarcomatodes  of  breast. 
Chondro-carcino-sarcoma   of    breast. 

Carcinoma  and  sarcoma  of  thyroid. 

Carcinoma  and  sarcoma  of  breast. 

Carcinoma   and   sarcoma   of  uterus. 

Carcinoma  sarcomatodes  of  nasal  sinuses. 

Adenocarcinoma,  spindle-  and  giant-celled  sar- 
coma of  thyroid. 

Carcinoma  and   sarcoma  of   bladder. 

Carcinoma  and   sarcoma   of   mouth. 

Carcinoma  and  sarcoma  of  breast. 

Carcinoma    and    sarcoma   of    uterus. 

Carcinoma  and  sarcoma  of  thyroid. 

Carcinoma  and  sarcoma  of  gall-bladder. 

Carcinoma  sarcomatodes  of  stomach. 

Carcinoma  sarcomatodes  of  uterus. 

Carcinoma  sarcomatodes  of  ovary. 

Carcinoma  and  sarcoma  of  thyroid  (white 
rat). 

Carcinoma  and  sarcoma  of  tibia. 

Carcinoma   and    sarcoma    of    uterus. 

Carcinoma  sarcomatodes  of  pancreas. 

Carcinoma  and  sarcoma  of  uterus 

Carcinoma,  sarcoma  and  polyp  of  uterus. 

Carcinoma  sarcomatodes  of  uterus. 

Carcinoma  and  sarcoma  of  breast. 

Carcinoma  sarcomatodes  of  stomach. 

Carcinoma  and  sarcoma  of  ovary. 

Glioma  of  substantia  nigra,  sarcoma  of  right 

temporal  lobe. 
Carcinoma  and  sarcoma  of  uterus. 
Carcinoma  sarcomatodes  of  uterus. 
Carcinoma  and  sarcoma  of  ovary. 
Carcinoma    and     spindle-celled     sarcoma    of 

thyroid. 
Carcinoma   sarcomatodes   of  uterus. 
Carcinoma  and  sarcoma  of  liver. 
Carcinoma  and  sarcoma  of  lung. 
Adenocarcinoma  and  giant-celled  sarcoma  of 

uterus. 
Carcinoma  and  giant-celled  sarcoma  of  breast. 

Carcinoma  and  sarcoma  of  thyroid. 
Carcinoma  and  sarcoma  of  thyroid   (dog). 
Carcinoma  sarcomatodes  of  uterus. 
Cholesteatoma  and  sarcoma  of  temporal  lobe 
of  brain. 


Takano 
-  Taylor 


y 


Wehmer 
Wells 


(169) 
(171) 


(188) 
(190) 


Carcinoma  sarcomatodes   of  breast. 
Carcinoma  and  sarcoma  of  thyroid. 
Adenocarcinoma  and  sarcoma  of  uterus. 
Adenocarcinoma    and     sarcoma    of  body     of 

uterus,  epithelioma  of  cervix. 
Carcinoma  and  sarcoma  of  breast. 
Alveolar  carcinoma,  angiosarcoma  of  thyroid 

(dog). 


DIFFERENT  TUMORS  IN  SAME  SYSTEM  OP  ORGANS 

Carcinoma  of  uterus,  sarcoma  of  breast. 

Carcinoma  of  one  breast,  sarcoma  of  the  other 
breast. 

Carcinoma  of  tongue,  spindle-celled  sarcoma  of 
epiglottis. 

Pibrocystoma  of  pons,  fibropsammoma  of  dura. 

Carcinoma  of  breast,  spindle-celled  sarcoma  of 
ovary. 

Carcinoma  of  tongue,  sarcoma  of  epiglottis. 

Squamous-celled  carcinoma  of  esophagus, 
spindle-celled  sarcoma  of  stomach. 

Carcinoma  of  breast,  multilocular  ovarian 
cyst. 

Carcinoma  of  esophagus,  spindle-celled  sar- 
coma of  stomach. 


Beadles 

(10) 

Czerny 

(35) 

Haberer 

(61) 

Langdon 

(97) 

Scheel 

(152) 

Schiller  (155) 

Thierf elder    (175) 


Vander Veer (180) 
Walter  (185) 


Auerbach 

(G) 

Bartel 

(8) 

Bartlett 

(9) 

Beadles 


(10) 


(12) 


DIFFERENT  TYPES  OP  TUMORS  IN  VARIOUS  ORGANS 

Carcinoma  of  gall-bladder,  spindle-celled  sar- 
coma of  leg. 

Neuromata  at  base  of  brain,  endothelioma  of 
dura  mater. 

Carcinoma  of  thyroid,  adrenal  mesothelioma, 
congenital  cystic  kidneys,  hemangioma  of 
liver  (dog). 

Adenocarcinoma  of  thyroid,  mixed  tumor  of 
breast,  adenoma  of  adrenal   (dog). 

Epithelioma  of  pharynx,  malignant  adenoma 
of  kidney. 

Carcinoma  of  breast,  sarcoma  of  skin  of  groin. 

Carcinoma  of  gall-bladder,  spindle-celled  sar- 
coma of  thyroid. 

Peritheliomata  of  bone,  lymphosarcoma  of 
lymph  glands. 

Sarcoma  of  dura,  carcinoma  of  stomach, 
round-celled  of  testicle. 

Carcinoma  of  thyroid,  fibroma  of  kidney, 
fibroma  of  uterus,  papilloma  of  skin. 

Melanotic  sarcoma,  scirrhous  carcinoma. 

Carcinoma  of  both  breasts,  sarcoma  of  uterus, 
sarcoma  of  skin. 

Sarcoma  of  fascia,  mj  oma  of  esophagus,  hypo- 
physis tumor. 

Hypernephroma  of  kidney,  scirrhous  carci- 
noma of  stomach. 

Hypernephroma  of  kidney,  carcinoma  of 
stomach. 


Bevacque         (19) 


Blackburn       (20) 


(25) 


Cathcart 
Chambers 


Coenen 


Foster 


(28) 
(29) 


(32) 


(47) 


Frangen- 

heim  (50) 


Grawitz 


Griffin 
Grunfeld 


Hanot 
Hansemann 


(58) 


(59) 
(60) 


(63) 
(64) 


Endothelioma  of   dura,   carcinoma  of  ovary. 
Carcinoma    of    small    intestine,    sarcoma    of 

broad  ligament,  myoma  of  uterus. 
Carcinoma  of  esophagus,  sarcoma  of  skin. 
Colloid  carcinoma  of  stomach,  angioendotheli- 

oma  of  stomach. 
Carcinoma  of  liver,   sarcoma  of  uterus. 
Glioma  cerebri,  myxoma  of  stomach,  sarcoma 

of  liver. 
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Herxheimer  (69)  Carcinoma  of  stomach,  sarcoma  of  brain, 
myoma  of  uterus,  polyp  of  stomach. 

Kraliiewicz  (8S)  Squamous-celled  carcinoma  of  esophagus, 
lympliosarcoma  of  mediastinum. 

Kretz  (S9)     Carcinoma    of    esophagus,    endothelioma    of 

dura. 

Landau  (95)     Osteoma  of  jaw,  adenocarcinoma  of  intestine 

and  rectum,  fibrosarcoma  of  breast. 

van  Leuwen  (99)  Basal-celled  carcinoma  of  skin,  mixed  tumor 
of  parotid. 

Lewis  (100)     Angioma  of  liver,  angioma  of  kidney,  adenoma 

of  liver,  adenoma  of  adrenal,  polyp  of  uterus, 
myoma  of  uterus,  malignant  myoma  of 
broad  ligament,  fibroma  of  ovary,  pigmented 
naevi. 

Mann  (108)     Epithelioma  of  penis,  endothelioma  of  dura. 

Markus  (109)     Carcinoma  of  liver  and  gall-bladder,  melanotic 

sarcoma  of  ovaries. 

Nehrkorn  (117)  Carcinoma  of  uterus,  melanotic  sarcoma  of 
rectum. 

Nothdurft  (119)  Carcinoma  of  both  kidneys,  hemangioma  of 
breast. 

Phillipson     (129)     Carcinoma  of  gall-bladder,  sarcoma  of  skin. 

Scheven  (154)  Carcinoma  of  stomach,  mixed  tumor  of  kidney, 
psammoma  of  left  striate  body. 

Schmincke    (157)     Carcinoma  of  gall-bladder,  sarcoma  of  uterus. 

Simon  (162)     Carcinoma  of  liver,  melanotic  sarcoma  of  eye. 

Sliwinsky  (164)  Carcinoma  of  breast,  carcinoma  of  stomach, 
papillary  adenoma  of  kidney,  lipoma  of 
mesentery,  endothelioma  of  dura,  multiple 
adenomata  of  thyroid,  carcinoma  of  liver. 

Taylor  (171)     Carcinoma    of    thyroid,    sarcoma    of    medi- 

astinum. 
"  Carcinoma    of    liver,    melanotic    sarcoma    of 

choroid. 

Thal- 
messlnger  (172)     Cystoma    of   ovary,    sarcoma   of    peritoneum. 
"  Carcinoma  of  penis,  lymphosarcoma  of  ingui- 

nal lymph  gland. 
"  Adenoma  of  breast,  osteosarcoma  of  tibia. 

"  Carcinoma    of    right    ear    and    cheek,    large 

round-celled  sarcoma  of  neck. 

Ugdalena       (179)     Adenoma  of  hypophysis,  carcinoma  of  uterus. 

Vander  Veer  (ISO)     Carcinoma  of  breast,  sarcoma  of  dura. 

Walter  (184)     Carcinoma  of  pancreas,  sarcoma  of  liver. 

'"  (185)      Carcinoma  of  stomach,  psammoma  of  brain, 

liposarcoma  of  kidney. 

Wehmer  (188)  Carcinoma  of  uterus,  adenocarcinoma  of 
ovary,  sarcoma  of  peritoneal  cavity. 

Wooley  (195)     Gliosarcoma  of  brain,  endothelioma  of  pleura, 

endothelioma  of  Glisson's  capsule. 
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IDIOPATHIC  BACILLUS  AEROGENES  CAPSULATUS  INFECTION 


By  Horace  Gkeelet,  M.  D.,  Brooklyn,  N.  Y. 


Since  Welch  and  Nuttall '  published  a  deserijDtion  of  this 
organism,  in  1893,  many  reports  of  infection  with  it  have 
appeared  in  the  literature.  Although  most  of  the  cases 
recorded  have  been  instances  where  crushing  or  severe 
mechanical  injury  was  followed  by  a  phlegmonous  and  usually 
fatal  inflammation,  for  which  the  bacillus  in  question  was 
adjudged  to  be  responsible,  some  of  the  patients  have  had  no 
such  predisposing  injur}'.  The  jjuerijeral  cases,  of  course,  may 
be  said  to  follow  the  severe  traumatisms  not  uncommonly  asso- 
ciated with  difficult  labor,  but  such  cases  of  this  infection  as 
that  reported  by  Gwyn^,  which  presented  at  first  clinically 
as  chorea,  cannot  be  attributed  to  traumatism,  at  least  to 
external  traumatism.  In  this  case,  13  days  before  death,  a 
l)lood  culture  showed  the  presence  of  the  B.  aerogcnes  capsit- 
laius  alone.  Later,  endocarditis  was  discovered  and,  in  addi- 
tion to  the  bacillus  in  question,  streptococci  were  found  in 
another  blood  culture. 

As  the  organism  is  a  recognized  common  inhabitant  of  the 
intestinal  tract  and  of  distinct  pathogenic  abilities,  it  would 
be  expected  that  lesions  of  the  abdominal  organs,  due  to  various 
pathological  conditions  such  as  tumor,  obstruction,  ulcera- 
tiofi,  acute  indigestion  etc.,  and  the  inevitable  traumatisms 


of  abdominal  surgery,  would,  not  infrequently,  be  followed 
by  inflammations  directly  caused  by  this  bacillus.  As  the  pre- 
disposing conditions  in  such  cases  are  usually  obscure  they 
may  properly  be  classed  as  idiopathic  infections. 

A  cursory  glance  at  recent  literature,  however,  yields  very 
little  to  prove  such  a  supposition,  perhaps  because  bacteriologi- 
cal investigations  have  been  so  seldom  undertaken :  Libman  ' 
reported  a  case  of  gall-bladder  infection  due  to  this  organL^m. 
Baugher '  reported  three  cases — one  in  which  suppurative  per- 
foration of  the  gall-bladder  was  apparently  caused  by  tliis 
organism;  another  in  which  it  was  found  in  a  fistula  which 
followed  an  operation  for  cholecystitis  and  which  led  to  perfora- 
tion of  the  stomach ;  and  a  third  in  which  it  was  the  infectious 
agent  in  a  chronic  fistula  leading  to  the  gall-bladder  region, 
and  in  an  acute  right-side  empyema,  which  followed  opera- 
tions necessitated  by  an  appendiceal  abscess. 

Several  authorities "  have  reported  certain  small  epidemics 
and  individual  cases  of  se\-ere  diarrhoea  in  which  it  seemed 
reasonable  to  conclude  that  the  B.  aerogenes  capsidaius  was  the 
causative  factor.  In  this  connection  Hewes  and  Kendall  made 
the  interesting  observation  that  diarrhceas  due  to  this  organism 
were  aggravated  by  such  diet  (carbohydrates,  especially  sugar) 
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as  had  been  demonstrated  to  be  beneficial  in  cages  where 
dysentery  bacilli  were  operating;  while  regimens  consisting 
principally  of  proteins  gave  the  best  results  in  such  cases  as 
might  be  blamed  upon  the  B.  aerogenes  capsulatus. 

A  case  of  primary  osteomyelitis  at  the  sacro-iliac  joint  was 
reported  by  Cone  '.  Tlie  patient  died  from  the  generalizing  of 
the  infection  and  the  autopsy  disclosed  post-mortem  gaseous 
accumulations  in  the  spleen,  subcutaneous  and  other  tissues. 
B.  aerogenes  capsulatus  was  found  in  necrotic  bone  around  the 
primary  focus. 

A  case  of  long  continued  ear  discharge,  followed  by  acute 
mastoiditis  and  lateral  sinus  thrombosis  was  reported  by 
Shortlidge.'    The  patient,  a  man,  died. 

Cramp',  in  summarizing  reports  of  187  cases  of  infection 
with  this  bacillus  said  that  76  resulted  from  compound  frac- 
tures; 41  from  lacerated  wounds;  1-5  from  gun-shot  injuries; 
3  from  bites  by  animals;  3  from  gorings  by  cattle;  21  were 
post-operative ;  8  followed  subcutaneous  injections ;  6  occurred 
in  gynecological  or  obstetrical  cases;  and  6  were  non-traumatic 
and,  therefore,  of  similar  origin  to  the  cases  called  idiopathic 
in  this  article.  The  remaining  cases  of  the  187  were  not 
classified. 

Besson  *  says:  "The  bacillus  perfringens  (B.  aerogenes 
capsulatus)  is  exceedingly  widespread.  Achalme  found  it  in 
the  blood  of  persons  suffering  from  rheumatism  and  in  the  myo- 
cardium of  two  individuals  who  liad  died  of  acute  articular 
rheumatism;  Veillon  and  Zuher  in  gangrenous  suppurations 
(appendicitis,  etc.) ;  Guyon,  Albarran,  Jungano,  in  urinary 
abscesses ;  Fraenkel  in  an  inflammatory  swelling ;  Guillemot  in 
a  case  of  gaseous  gangrene;  Jungano  in  cases  of  chronic 
urethritis;  Chaillous  and  Benedetti  in  ocular  infections.  It  is 
a  normal  inhabitant  of  the  alimentary  canal  of  man  and  many 
of  the  lower  animals,  and  it  possibly  plays  a  part  in  tlie 
etiology  of  certain  forms  of  diarrhoea  (Tissier,  Metchnikoft'). 
It  is  also  present  in  bodies  undergoing  decomposition." 

In  connection  with  inflammatory  processes  of  tiie  gall- 
bladder and  liver  I  recently  had  occasion  to  do  some  bacteri- 
ological and  pathological  work  which  disclosed  two  interesting 
cases  of  infection  by  B.  aerogenes  capsulatiis. 

The  first  patient  had  been  under  the  care  of  Dr.  Earlc  11. 
Mayne  of  this  city,  who  has  very  kindly  supplied  me  with 
clinical  dat<a  sufiicicnt  to  give  a  short  account  of  the  case. 

Mrs.  B.,  a  housewife  of  52  years  of  age,  in  prosperous  circum- 
stances, weight  about  160  lbs.,  previously  in  good  health  and  with 
a  negative  disease  history,  after  having  been  ailing  and.  more  or 
less,  confined  to  the  house  for  about  tliree  months,  called  in 
Dr.  Mayne,  who  found  her  suffering  from  a  remittent  fever, 
reaching  from  100°  to  104°  F.  in  the  afternoons  and  subsiding 
slightly  in  the  mornings.  There  were  no  other  symptoms  except 
such  lassitude  and  anorexia  as  would  naturally  accompany  any 
toxiemia  producing  such  elevation  of  temperature.  Upon  physical 
examination.  Dr.  Mayne  found  that  the  patient's  liver  reached 
a  point  half-way  between  the  lower  margin  of  the  ribs  and  the 


•  "  Practical  Bacteriology,   Microbiology  and   Serum  Therapy ' 
(English  edition).    Longmans. 


umbilicus.    At  his  request  I  made  laboratory  examinations  which 
gave  the  following  findings: 

Blood— 

Erythrocytes:    4,400,400   (slight  poikilocytosis,  otherwise  the 

cells  were  normal). 
Leucocytes:    32,400  (neutrophile,  69  per  cent;  eosinophile,  7.2 
per  cent;   lymphocytes,  17.8  per  cent;  large  mononuclears, 
6  per  cent. 

No  malaria  Plasmodia  were  present,  and  the  Widal  and  Wasser- 
mann  tests  were  negative.  The  feces  showed  nothing  beyond  the 
usual  miscellaneous  assortment  of  bacteria,  a  good  deal  of  mucus, 
and  epithelia  from  the  large  intestine. 

Blood  cultures,  taken  two  weeks  before  the  date  of  the  above 
tests,  were  negative;  but  those  taken  concomitantly  gave,  after  4S 
hours'  incubation,  a  pure  growth  of  what  subsequently  proved  to 
be  the  B.  ai-rogenes  capsulatus. 

The  patient  refused  an  exploratory  laparotomy  and  Dr.  Mayne 
then  proceeded  to  immunize  her  son  with  a  vaccine  which  I  made 
from  the  organism  isolated.  After  three  doses  had  been  given  the 
young  man,  500  c.  c.  of  his  blood  were  transfused  into  his  mother; 
again  three  injections  of  vaccine  into  the  donor,  a  transfusion  of 
800  c.  c.  to  the  patient;  and,  finally,  a  third  series  of  three  doses  of 
vaccine,  and  a  transfusion  of  1000  c.  c  of  blood.  No  noticeable 
effect  was  produced,  and  nothing  else  that  was  done  for  the 
patient  helped  her  in  any  way. 

During  the  next  three  months  the  patient  gradually  grew  worse, 
her  liver  finally  reaching  to  Pouparfs  ligament.  For  the  last 
10  days  of  this  period  she  was  delirious,  dying,  evidently  from 
toxEemia,  after  an  illness  of  six  months. 

An  autopsy  w-as  obtained  by  Dr.  Kaymond  Clark,  who  had 
cared  for  the  patient  during  an  absence  from  town  of  Dr. 
Mayne.  Dr.  Clark  informs  me  that  the  post-mortem  disclosed 
a  generalized  carcinoma  of  the  liver,  which  seemed,  possibly,  to 
have  arisen  in  the  gall-bladder,  which  was  extensively  diseased. 
No  bacteriological  examination  was  made  at  this  time. 

Since  the  high  temperature  prevailing  during  the  six  months 
illness  necessitates  an  explanation  other  than  the  presence  of 
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Severe  injury. 

4 

Few  hours  be- 
fore death. 

Hewitt,  J.A.M..\., 
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BaURher,  J.  A.  M. 
A.,  Apr.  11,1914, 
p.  1163. 

.\fter  operation  for 
cliolecystitis. 

After  f  peration  for 
appendicitis. 

Baughep,  J.  A.M. 

A.,  Apr.  11,1914, 

p.  1158. 
Baugher,  J.  A.  M. 

A.,  Apr.  11,  1914. 

p.  1163. 

Carcinoma  of  liver. 

1 

3  months  before 
death. 

nication. 

the  neoplasm,  and  as  the  positive  blood  cultures  and  Icucocyto- 
sis  demonstrated  the  presence  of  an  infection  with  B.  aero- 
genes capsulatus  and  a  systemic  reaction  thereto,  I  think  it 
justifiable  to  conclude  that  the  neoplasm  afforded  a  gateway 
by  which  this  common  saprophyte  was  enabled  to  maintain 
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an  infectious  process  extending  probably  from  the  gall-bladder 
into  the  liver,  whence  toxins  *  and  organisms  reached  the 
general  circulation  with  the  results  manifested  during  life. 

It  is,  of  course,  possible  that  antecedent  injury  of  the  gall- 
bladder by  the  activities  of  the  organism  in  question  furnished 
that  continued  irritation  thought  to  be  so  important  in  deter- 
mining the  site  of  a  neoplasm. 

An  interesting  feature  of  this  case  was  the  positive  blood 
culture  obtained  three  months  before  deatli.    In  the  literature 


Fig.  1. — Gall-bladder  and  gall-stones  from 
case  of  chronic  cholecystitis  due  to  B.  acrogencs 
capsulattis. 

positive  blood  culture  cases  (showing  the  B.  aerogenes  cap- 
sulatus)  are  so  rare  as  to  justify  a  resume  of  those  found, 
which  are  given  in  the  table  opposite. 

A  somewhat  similar  case  was  one  recently  operated  upon 
by  Dr.  G.  de  Yoanna  of  this  city,  in  which  he  removed  tlie 
gall-bladder  shown  in  the  accompanying  illustration.  The 
patient,  Mrs.  C,  was  a  married  woman,  30  years  of  age,  who 
had  complained  of  repeated  attacks  of  indigestion.     When 


Dr.  de  Yoanna  examined  her  abdomen  he  readily  detected 
the  projecting  mass  formed  by  the  diseased  gall-bladder.  It 
was  not  tender  and  the  patient  was  afebrile,  but,  since  the 
finding  was  so  markedly  pathological,  he  determined  to  operate. 
The  diseased  structure,  although  extensively  adherent  to 
adjacent  organs,  was  removed  but,  unfortunately,  the  patient 
died  two  days  later. 

Upon  examination  of  the  gall-bladder  I  could  find  no  lesions 
other  than  excessive  hypertrophy  of  its  muscular  and  fibrous 
elements  (its  wall  was  over  three-quarters  of  an  inch  thick) 
and  catarrhal  inflammation  of  the  mucosa.  The  gall-bladder 
contained,  besides  the  gall-stones  shown  in  the  photograph, 
nearly  clear  serous  fluid  in  which  I  found  many  bacilli,  most 
of  which  were  in  the  degenerated  state  connected  with  spore 
formation.  Cultures  from  this  fluid  gave  a  pure  growth  of  the 
B.  aerogenes  capsidatus.  The  gall-stones  were  of  cholesterin, 
and  from  the  centers  of  two  of  them  I  grew  a  culture  of  the 
same  organism,  this  indicating  that  it  probably  was  concerned 
in  the  formation  of  the  concretions. 

Identification  of  Organisms 

In  the  case  of  the  blood  culture  from  Mrs.  B.,  the  first 
organisms  that  were  obtained  were  from  the  bottom  of  a  narrow 
tube  of  about  10  c.  c.  of  bouillon,  to  which  had  been  added  0.5 
c.  c.  of  the  patient's  blood.  These  bacilli  were  observed  after 
48  hours'  incubation,  at  37.5°  C*  Eeplants  in  bouillon,  after 
two  to  three  generations,  diffusely  clouded  the  medium.  The 
organisms  were  non-motile.  In  old  cultures  many  of  the  bacilli 
showed  the  non-stain-taking  oval  form  associated  with  spore 
formation.  Cultures  (replants  from  bouillon)  in  neutral  milk, 
within  21  to  48  hours,  coagulated  the  medium  with  acid  re- 
action and  rancid  odor.  Eeplants  in  dextrose-agar  developed 
bubbles  of  gas.  Young  organisms  were  always  gram-positive. 

A  guinea-pig,  intravenously  inoculated  with  0.5  c.  c.  of  a 
culture  in  bouillon-serum,  was  killed  a  few  minutes  later, 
incubated  for  24  hours  and  autopsied.  Gas  was  found  in  the 
heart,  the  larger  veins,  and  in  the  liver.  Many  large  capsulated 
bacilli  were  evident  in  smears  made  from  the  blood. 

In  the  second  case  (Mrs.  C.)  a  culture,  from  the  nucleus  of  a 
gall-stone,  in  bouillon-serum,  was  rejjlanted  in  milk,  which  it 
coagulated,  as  above,  giving  an  odor  of  butjTic  acid. 

A  bouillon-serum  culture  (0.5  c.  c.)  was  injected  into  a 
guinea-pig,  which  was  killed  five  minutes  later,  incubated  for 
24  hours  and  autopsied.  Bubbles  of  gas,  and  capsulated  bacilli 
were  found  as  in  the  case  first  described. 

Eecent  Bacteriological  Work 
Work  of  a  great  deal  of  interest  has  been  published  during 
the  past  year  in  connection  with  the  conditions  affecting  the 
growth  of  this  bacillus.    Wright '  conducted  extensive  experi- 
ments bv  which  he  showed  that  it  would  grow  most  prolifically 


*Bull  and  Pritchett  (J.  Med.,  1917,  XXVI,  pp.  119)  recently 
demonstrated  that  this  bacillus  could  produce  a  toxin  which  was 
haemolytic  and  able  to  disintegrate  tissue  elements  generally. 


*Besson  (p.  570)  quotes  Rosenthal  to  the  effect  that  the  latter 
had  grown  the  bacillus  under  aerobic  conditions.  Baugher 
(quoted  before)  did  not  employ  anaerobic  conditions  in  growing 
his  blood  cultures. 
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in  a  tube  of  bouillon  to  which  a  piece  of  potato  (or  various  other 
substances)  had  been  added,  under  aerobic  conditions.  Since 
he  obtained  similar  results  by  adding  to  the  bouillon,  instead  of 
potato,  pledgets  of  cotton  or  of  asbestos  wool,  platinum  black, 
a  rusty  nail,  a  capillary  glass  tube  filled  with  a  minute  quantity 
of  a  suspension  of  the  organisms,  he  concluded  that  the  com- 
mon factor  involved  was  of  a  mechanical  nature.  He  says: 
"  And  that  mechanical  factor  would  appear  to  be  the  providing 
of  some  hole  or  cranny  to  serve  as  a  nidus  in  which  the  microbe 
can  get  a  start  by  concentrating  its  chemical  effort  at  first 
upon  a  fractional  portion  of  the  provided  culture  medium." 

Continuing  his  experiments  he  determined  that  trypsinized 
serum  was  considerably  more  favorable  to  the  growth  of  the 
organism  than  normal  serum,  and  declared  that  what  he  calls 
the  "  antitryptic  power  of  the  blood  "  stood  in  the  way  of  the 
growth  of  this  organism,  as  well  as  of  others,  by  inhibiting 
the  digestive  processes  by  which  microorganisms  obtain  their 
food.  Of  course,  it  seems  that  this  so-called  antitryptic  power 
may  represent  nothing  more  than  the  minimal  power  (amount) 
of  bacterial  enzyme  that  is  required  to  make  a  salient  (mili- 
tarily speaking)  into  the  normal  serum  or  blood  elements, 
or  the  resistance  to  bacterial  digestion  (the  chemical  inertia) 
displayed  by  the  smallest  units  of  the  said  serum  upon  which 
the  bacterial  forces  can  be  brought  to  bear. 

Wright,  commenting  upon  the  difficulty  met  with  in  start- 
ing growth  of  cultures  of  the  B.  aerogenes  capsulatus  in  serum 
and  the  avalanche-like  progress  made  when  once  such  a  start 
had  been  effected,  compared  this  to  the  way  in  which  wound 
infections  with  this  organism  often  become  rapidly  progressive. 

Considering  the  acidity  developed  in  serum  by  tlie  growth 
of  this  bacillus  he  experimented  with  serum  of  which  the  natu- 
ral alkalinity  had  been  neutralized  by  tlie  addition  of  sulphuric 
acid,  and  found  that  the  addition  of  the  acid  converted  an 
unfavorable  into  a  most  favorable  medium.  The  lesson  of 
this  experiment  was  applied  clinically,  and  Wright  reports 
that  the  administration  of  alkalies  to  patients  suffering  from 
serious  wound  infections  with  the  bacillus  in  question  "  gave 
markedly  favorable  results  only  in  two  cases  out  of  the  six" 
experimented  upon. 

In  this  connection  it  occurs  to  the  writer  that  the  reason 
the  addition  of  acid,  especially  a  mineral  acid,  to  an  albumi- 
nous fluid  such  as  blood  serum,  aids  in  the  growth  of  a  pepto- 
nizing microorganism  therein,  is  that  here  the  same  forces 
operate  as  in  tlie  human  stomach  where  peptic  digestion  is  so 
greatly  dependent  upon  the  presence  of  acid. 

Taylor  and  Austin '"  recently  announced  that  "  Dakin's 
hypochlorite  and  chloramine-T  solutions  will  protect  pigeons 
against  multiple  fatal  doses  of  the  toxin  of  B.  welchii  when  the 
antiseptic  and  the  toxin  are  mixed  in  vitro  and  iillowcd  to 
stand  in  contact  for  five  minutes  before  injection.  The  detoxi- 
eating  action  of  the  solutions  is  demonstrable  also  in  the 
presence  of  scrum.  Phenol  solution,  0.25  per  cent,  has  no 
such  action." 

They  quote  Dakin  to  the  effect  that  this  action  of  the  chlor- 
inated antiseptics  is  to  be  attributed  chiefly  to  their  affinity 
for  the  amino  group  of  the  protein  molecule.    It  seems  to  me 


that  a  simpler  and  more  probable  explanation  would  be  that 
thse  solutions  acted  in  an  antacid  capactity  upon  a  toxin 
which  Wright  proved  to  be  more  active  in  an  acid  or  at  least 
a  neutral  medium.  The  failure  of  the  phenol  to  modify  the 
effect  of  the  toxins  may  be  explained  along  the  same  lines,  as 
it  would  tend  to  increase  acidity,  certainly  not  to  reduce  it. 

Wolf,  McGill  and  Harris,"  after  experimenting  with  this 
same  organism  along  the  lines  pursued  by  Wright,  announced 
that  "with  a  properly  prepared  culture  medium  B.  welchii 
will  grow  freely  in  open,  narrow  tubes.  The  addition  of  any 
solid  matter  is  not  necessary  to  produce  this  apparently  aerol)ic 
growth.  No  segregation  of  organisms  is  necessary,  for  the 
bacillus  grows  vigorously  when  nitrogen  containing  1  per  cent 
of  oxygen  is  bubbled  continuously  through  the  tubes,  but  the 
organism  is  very  sensitive  to,  and  its  growth  is  inhibited  by, 
higher  proportions  of  oxygen.  For  this  reason  the  so-called 
aerobic  growth  is  best  obtained  in  narrow  tubes  of  freshly 
sterilized  fluid  from  which  the  air  has  been  partly  expell'jd  by 
the  heat  of  sterilization." 

In  regard  to  the  layer  of  oil  that  some  h..ve  thought  neces- 
sary and  so  frequently  employ  in  cultivating  certain  organisms, 
a  statement  by  these  authors  is  most  interesting  and  un- 
doubtedly entirely  true: 

"  In  connection  with  the  conditions  which  are  usually  asso- 
ciated with  anaerobic  technique  it  would  appear  that  bacteri- 
ologists have  been  deluded  for  a  long  time  into  thinking  that 
by  covering  a  culture  medium  with  a  layer  of  paraffin  or 
lanoline  the  aqueous  layer  is  protected  from  the  gases  of  the 
atmosphere.  Vernon,  as  quoted  by  Bayliss  in  his  "  Principles 
of  General  Physiologj-,"  found  that  oxygen  was  4.5  times  more 
soluble  in  fats  and  oils  than  in  water.  Bayliss  directs  attention 
to  the  futility  of  attempting  to  protect  aqueous  solutions  from 
the  gases  of  the  atmosphere  with  layers  of  oil,  as  is  done  in 
Hesse's  method.  The  anaerobic  conditions  desired  can  be  just 
as  well  obtained  by  employing  high,  narrow  tubes  of  freshly 
sterilized  media. 

"We  have  a  certain  number  of  experiments  which  confirm 
Bayliss's  statement  in  every  particular.  Sloped  tubes  covered 
with  paraffin  do  not  grow  the  bacillus  any  better  than  do  simi- 
lar tubes  unprotected  by  the  fatty  layer.  If  the  paraffin  layer 
is  of  any  real  value,  it  probably  plays  its  part  in  diminishing 
convection  currents  in  the  aqueous  layer." 
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OBSERVATIONS    UPON    THE    CALCIUM    CONTENT    OF    THE 

BLOOD    IN     INFANTILE    TETANY    AND     UPON    THE 

EFFECT  OF  TREATMENT  WITH   CALCIUM 

By  John  Howlaxd  and  W.  McKim  Marriott 

(From  the  Harriet  Lane  Home  of  The  Johns  Hopkins  Hospital 

and  from  the  Department  of  Pediatrics  of  The  Johns 

Hopkins  University,  Baltimore) 

The  diagnosis  of  tetany  at  the  present  day  from  clinical 
symptoms  and  by  means  of  the  accessory  diagnostic  signs 
may  be  made  with  sufficient  accuracy;  it  is  another  matter 
to  determine  what  it  is  that  brings  about  this  strange 
hyperexcitability  of  the  nervous  system  to  insults  and  stimuli 
of  all  kinds.  There  have  been  many  hypotheses  suggested. 
None  has  been  as  yet  entirely  convincing.  It  has  been 
vigorously  insisted  that  tetany  is  only  a  symptom  of  rickets. 
It  is  quite  true  that  rickets  is  usually  to  be  found  associated 
with  tetany  and  that  tetany  is  most  common  during  the 
vrinter  and  spring  months  when  active  rickets  is  also  most 
frequently  seen.  The  chief  objections  to  this  hypothesis 
are  that  tetany  is  found  at  times  when  no  rickets  is  discoverable 
and  that  very  many  children  with  the  most  extreme  evidences 
of  rickets  never  manifest  any  evidences  of  tetany. 

Tetany  has  been  referred  to  an  improper  diet,  to  an  absence 
of  breast  milk  or  to  an  excessive  quantity  of  cow's  milk. 
That  no  particular '  food  can  be  held  solely  responsible  is 
shown  by  the  fact  that  tetany  may  be  seen  after  almost  any 
form  of  diet. 

Tetany  has  also  been  referred  to  the  absence  of  an  essential 
substance  or  "  vitamine  "  in  the  diet.  In  support  of  this  view 
may  be  mentioned  the  preponderance  of  tetany  among  the 
.artificially  fed  and  the  considerable  improvement  brought 
about  by  codliver  oil.  Against  this  view  is  the  fact  that 
many  cases  of  tetany  are  to  be  seen  when  the  diet  of  the 
infants  has  been  composed  wholly  or  in  part  of  cow's  milk 
which  has  not  been  heated  and  hence  still  contains  the 
vitamines. 

Noel  Paton  and  his  collaborators  have  recently  made  an 
extensive  study  of  tetany  in  animals  and  in  human  beings. 
They  believe  that  the  tetany  of  animals  deprived  of  their 
parathyroid  glands  and  the  idiopatliic  tetany  of  infants  are 
similar  as  regards  their  characters  and  metabolism,  and  that 
both  are  due  to  some  error  in  metabolism  whereby  an  intoxi- 
cation by  guanidin  and  methyl  guanidin  takes  place.  Until 
the  chemical  studies  upon  which  these  conclusions  are  based 
can  be  repeated  and  confirmed,  it  would  be  premature  to 
venture  a  definite  opinion  regarding  them.  There  are  certain 
facts,  however,  that  merit  consideration.  In  the  first  place, 
enough  studies  have  been  made  to  show  that  paratluToid 
lesions  in  infantile  tetany  are  the  exception  and  not  the  rule. 
It  should  also  be  stated  that  parathyroid  lesions  as  severe 
as  have  been  found  after  tetany  may  occur  in  patients  who, 
during  life,  have  shown  absolutely  no  evidences  of  tetanv. 


electrical  or  otherwise.  Another  possible  ground  for  criticism 
of  Paton's  conclusions  is  found  in  the  small  number  of 
observations  upon  children  and  in  the  unsatisfactory  ages 
of  the  children  used  for  control.  Finally,  granting  that 
the  analytical  method  used  by  Paton  determines  guanidin 
and  methyl  guanidin  alone,  no  proof  has  been  brought  forward 
that  the  substances  have  accumulated  in  the  blood  of  children. 

Some  objections  to  the  view  that  parathyroid  disease  is 
the  cause  of  infantile  tetany  have  been  mentioned.  That 
there  are  many  points  of  similarity  between  the  tetany  of 
parathyroidectomized  dogs  and  human  tetany  is  true.  The 
symptoms  are  much  alike  as  are  also  the  electrical  reactions. 
The  changes  that  MacCallum  and  Voegtlein  found  in  the 
calcium  of  the  blood  are,  as  will  be  seen  later,  strikingly 
like  those  that  we  have  found  in  the  tetany  of  infants.  But 
the  experiments  of  Binger  show  that  typical  tetany  may  be 
produced  in  dogs  when  the  parathyroids  are  left  entirely 
undisturbed. 

More  attention  has  probably  been  paid  to  calcium  as  a 
factor  in  the  production  of  infantile  tetany  than  to  any  other 
chemical  substance.  The  close  connection  between  rickets  and 
tetany,  in  the  former  of  which  there  is  a  known  error  of  calcium 
metabolism,  has  been  sufficient  to  suggest  to  many  a  somewhat 
similar  disturbance  of  calcium  metabolism  in  tetany.  A  great 
stimulus  to  the  study  of  the  relation  of  calcium  to  tetany  was 
given  by  the  observation  of  Sabbatani  and  other  Italian  investi- 
gators, that  a  solution  of  calciiun  applied  to  the  brain  dimin- 
ished its  irritability  to  electrical  stimulation,  but  substances 
that  caused  a  precipitation  of  calcium  such  as  oxalates  or 
citrates  brought  about  an  increased  irritabilit}\ 

The  favorable  therapeutic  influence  of  calcium  upon  tetany 
gives  weight  to  the  view  that  a  deficiency  of  calcium  may  play 
a  part  in  the  production  of  tetany.  Studies  upon  the  calcium 
metabolism  of  infants  with  tetany  have  been  made  by  v.  Cy- 
bulski  and  Schabad.  The  former  found  a  very  slight  calcium 
retention  during  active  tetany  and  a  greatly  increased  reten- 
tion during  convalescence.  Schabad's  results  were  similar. 
He  came  to  the  conclusion  that  there  was  absolutely  no 
difference  to  be  determined  between  the  metabolism  of  uncom- 
plicated rickets  and  of  rickets  complicated  by  tetany  and  stated 
that  the  information  to  be  desired  could  be  obtained  only  by 
analyses  of  the  blood.    He,  however,  made  none. 

The  attempt  has  been  made  by  Neurath,  Cattaneo,  and 
Longo  to  determine  the  calcium  in  the  blood.  Neurath  used 
Wright's  method,  which  is  supposed  to  show  differences  in  the 
amount  of  free  calciumions.  It  gives  relative  but  not  absolute 
figures.  Neurath  examined  the  blood  of  15  infants  with 
various  manifestations  of  tetany  of  more  or  less  severity.  He 
found  in  general  a  reduction  of  the  calcium.  No  determina- 
tions were  made  upon  patients  with  rickets  alone. 

Cattanee  and  Longo  have  made  gravimetric  determinations 
of  the  calcium  in  the  blood  of  a  few  normal  children  and  of 
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a  few  with  tetany.  Their  results  were  at  variance  and  Longo 
concluded  that  it  was  impossible  to  establish  any  relationship 
between  the  amount  of  calcium  in  the  blood  and  any  mani- 
festation of  tetany. 

The  studies  upon  parathyroid  tetany  in  animals  are  of 
great  interest  on  account  of  the  influence  of  parathyroidectomy 
upon  the  calcium  of  the  blood.  MacCallum  and  Voegtleiu 
and  MacCallum  and  Vogel  have  shown  that  after  parathyroi- 
dectomy tetany  appeared  when  the  calcium  of  the  blood  was 
diminished  about  one-half  and  that  the  symptoms  of  tetany 
could  be  promptly,  though  only  temporarily,  relieved  by  the 
intravenous  administration  of  calcium  salts. 

A  year  ago  we  showed  that  in  the  acidosis  of  nephritis 
there  is  a  great  accumulation  of  inorganic  phosphates  in  the 
blood  senun,  and  that  when  the  phosphates  are  increased 
there  is  a  reduction  of  the  calcium,  sometimes  to  a  very  low 
point.  On  the  basis  of  these  findings  Binger  has  recently 
published  interesting  observations  upon  the  effect  of  the 
intravenous  administration  of  phosphate  solutions  to  dogs. 
When  sodium  phosphate  in  sufficient  quantity  and  at  the  right 
reaction  is  injected,  definite  tetany  results  with  a  marked 
decrease  in  the  calcium  of  the  serum.  If  the  solution  injected 
has  a  hydrogen-ion  concentration  greater  than  10"°  no  tetany 
results  even  though  the  calcium  drop  occurs. 

We  have  studied  the  relationship  of  calcium  and  infantile 
tetany  during  the  last  2K  years.  It  is  apparent  that  merely 
from  the  determination  of  the  intake  and  excretion  of  calcium, 
little  can  be  learned.  It  is  of  prime  importance  to  detennine 
the  quantity  of  calcium  circulating  in  the  blood.  Witli  tlie 
usual  methods  of  analysis  this  has  been  impossible  unless  50 
or  100  c.  c.  were  withdrawn,  with  double  the  amount  if  dupli- 
cate determinations  were  made — an  impossible  procedure  with 
living  infants.  It  was  therefore  necessary  to  develop  an  accu- 
rate method  that  would  allow  duplicate  determinations  to  be 
made  with  a  small  amount  of  blood.  This  we  have  done. 
The  method  is  sufficiently  exact  to  determine  the  calcimn  in  2 
c.  c.  of  serum  witli  an  error  of  not  more  than  5  per  cent. 

We  determined  first  the  calcium  in  the  serum  of  normal 
persons.    The  amounts  found  are  given  in  Table  I. 

TABLE  I.— NORMAL 

MiLLIGHAMS  OF  CALCIUM  I'ER  100  O.  O.  OF  SkuU.M 

Placental 11.3 

Placental  11.0 

Placental  10.8 

Placental  10.7 

6  weeks  11.0 

3  months 10.0 

3  months 11.0 

5  months 10.8 


15  months ii.o 

Adult    11.2 

Adult    11.3 

Adult    9.2 

Adult    10.0 

Adult    10.3 

Adult    11,0 

Adult    9.8 


It  will  be  seen  from  tlic  table  that  the  quantity  of  calcium 
in  placental  serum  and  in  the  serum  of  normal  patients  is 
singularly  constant.    In  almost  all  instances,  no  matter  what 


the  age,  and  in  all  instances  with  infants  it  was  above  10  mg. 
and  it  is  seldom  more  than  11  mg. 

On  account  of  the  frequent  association  of  rickets  with  tetany 
it  was  necessary  to  determine  if  any  changes  in  the  calcium 
of  the  serum  results  from  rickets  alone.  We  have  therefore 
studied  a  considerable  number  of  cases  of  rickets. 

TABLE  II.— RICKETS 
Milligrams  of  Calcium  per  100  c.  c.  of  Serum 


No. 
1     .. 

Child 
.  ...A.  T.. 
...R.W.. 

....C.J.. 
....L.D.. 
....D.S.. 
.  ...G.  D.. 
.  ...E.  P.. 

...H.L.. 
. ...E.  B.. 
....B.S.. 
....M.S.. 
....C.F.. 

...M.S.. 
....T.  L.. 

...L.W.. 
....F.F.. 
.  ...E.  v.. 
....R.Q.. 
....R.Q.. 
.  ...J.  M.. 

....S.J.. 

Kace 

.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
.  .Colored  . 
..White    .. 
..White    .. 
..White    .. 
..White    .. 
..White    .. 

...4 
...4 
...4 
...4 

...4 

...4 

...4 

...4 

...4 

...6 

...6 

...Hi 

...8 

...8 

.  .  .8 

Age          T. 
months . . 
months.  . 
months.  . 
months.  . 
months.  . 
months.  . 
months.  . 
months. . 
months. . 
months.  . 
months . . 
months . . 
months.  . 
months.  . 
months. . 
months. . 
months.  . 
months.  . 
months. . 
months.  . 
months .  . 

pe  of  Rickets 

Calcium 
10.9 

2    .. 

9.0 

3     . 

10.5 

4  .. 

5  .. 

..Active    

. ...    7.9 
9.0 

6  .. 

7  .  . 

..Active    

.  ...    S.O 
9.0 

8    . . 

8.3 

9    .. 

9.3 

10  .. 

11  .. 

12  .. 

13  .. 

14  .. 

15  . 

..Mild    

..Mild    

. .  Moderate    . . 

..Mild    

.  .  Moderate  .  . 
.  .Marked  . . . . 
.  .Marked  . . . . 
..Mild    

....10.9 
....10.7 
.8.6-9.0 
....10.9 
. ...   9.0 
10.5 

16  .. 

17  .. 

..White    .. 
..White    .. 
.  .Colored  . 
.  .Colored  . 
..White   .. 
.  .Colored  . 

...9 
..10 
..12 
..14 
..20 
..23 

. ...   9.0 
S.O 

18    . . 

..Mild    

9.8 

19    . 

..Mild    

8.8 

20  .. 

21  . 

..Marked  .... 
.  .Very   severe. 

....10.0 
. ...   9.3 

Average 

. ...   9.4 

An  examination  of  the  figures  in  Table  II  shows  that  in 
more  than  a  third  of  the  eases  the  figures  fall  within  the  normal 
limits,  and  this  even  when  the  disease  was  presumably  active 
(in  the  fourth  and  sixth  months).  In  9  cases  there  was  a 
slight  reduction,  so  that  there  were  found  between  9  and  10 
mg.  of  calcium  per  100  c.  c.  In  5  cases  the  calcitmi  content 
was  from  7.9  to  8.8  mg.  The  lowest  amount  that  we  have 
found  in  apparently  luicomplicated  rickets  was  7.9  mg.  Wo 
may  say,  then,  that  with  rickets  there  is  no  great  reduction  in 
the  calcium,  that  while  the  calcium  may  be  reduced  as  much 
as  2  mg.  per  100  c.  c.  (20  per  cent)  the  considerable  majority 
show  a  reduction  of  1  mg.  (10  per  cent)  or  less,  and  that  \nth 
cases  of  apparently  active  rickets  there  may  be  no  reduction 
whatever.  The  calcium  reduction  does  not  seem  to  be 
obligative. 

In  choosing  ca.ses  of  tetany  for  study  we  have  taken  those 
regarding  the  diagnosis  of  which  there  could  be  no  doubt 
whatever.  All  of  the  children  had  had  or  were  having  con- 
vulsions, with  all  there  was  a  cathodal  opening  contraction 
with  a  current  less  than  5  milliamperes,  a  number  had  spasm 
of  the  glottis,  and  with  many  Trousseau's  sign  or  a  marked 
facial  phenomenon,  or  both,  were  demonstrated. 

Table  III  gives  in  tabular  form  the  calcium  in  the  serum, 
during  active  symptoms,  with  the  18  cases  of  idiopathic  tetany 
wliicli  we  have  studied. 
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TABLE  III.— ACTIVE  TETANY 
Milligrams  of  Calcium  per  100  c.  c.  of  Serum 

Case  1    6.0      Case  11    6.0 

Case  2    5.7      Case  12    6.5 

Case  3    5.5      Case  12    6.15 

Case  4    5.0      case  13    6.3 

Case  5    5.0  g  5 

Case  6    5.8      q^^^  ^    6.8 

Case  7    3.5      case  15    6.0 

Case  16    7.3 

Case  17    5.0 

Case  IS    4.6 


Case  8    5.0 

6.3 
5.0 
4.5 

Case  9    4.7 

Case  10     5.8 


Average 


It  will  be  noticed  that  the  calcium  was  very  greatly  reduced 
in  all  instances,  and  with  one  exception  was  7.0  mg.  or  less 
per  100  e.  c,  a  reduction,  roughly,  in  the  neighborhood  of 
40  per  cent.  It  will  also  be  noticed  that  the  calcium  was,  in 
all  instances,  less  than  we  have  ever  found  with  rickets  and 
so  much  lower  that,  with  one  or  two  exceptions,  there  could 
be  no  danger  of  confusing  even  the  highest  determinations 
with  the  lowest  wliich  we  obtained  in  rickets.  From  the  regu- 
larity of  our  findings  it  appears  that  convulsions  may  be  ex- 
pected when  the  calcium  content  of  the  serum  becomes  less  than 
7.0  mg.  per  100  c.  c,  or,  to  put  it  in  another  way,  when  there 
are  convulsions  and  other  sjTnptoms  due  to  tetany,  the  calcium 
of  the  serum  is  7.0  mg.,  or.  less,  per  100  c.  c.  The  amount  of 
calcium  in  the  serum  that  we  found  in  idiopathic  tetany  is 
strikingly  close  to  that  which  was  found  by  MacCallum  and 
Vogel  in  the  serum  of  dogs  after  parathyroidectomy.  They 
determined  the  calcium  in  whole  blood.  Considering  the 
calcium  of  serum  twice  that  in  an  equivalent  amount  of  whole 
blood,  their  results  may  be  reckoned  as  3.1,  6.4,  4.5,  and  7.8 
.mg.  per  100  c.  c. 

The  results  obtained  by  Binger  are  also  strikingly  similar. 
He  foimd  that  dogs,  after  injection  with  a  sodium  phosphate 
solution  of  the  proper  hydrogen-ion  concentration,  developed 
tetany  when  the  calcium  in  the  serum  was  5.6,  6.1,  5.5,  and 
5.3  mg.,  respectively,  and  that  tetany  did  not  develop  when 
the  calcium  of  the  serum  was  reduced  by  the  same  measures 
to  7.8,  7.7  and  7.7.  mg.,  respectively.  We  have  also  found  in 
studying  the  serum  of  two  dogs  subjected  to  parathyroidectomy 
that  the  symptoms  of  tetany  developed  when  the  calcium  was 
reduced  to  about  7.0  mg.  Thus,  one  dog,  before  operation,  had 
10.8  rag.  of  calcium  per  100  c.  c.  of  serum;  after  48  hours,  a 
short  time  before  the  onset  of  tetany,  7.3  mg.,  and  the  second 
had,  before  operation,  10.0 ;  after  24  hours,  8.9 ;  and  after  G 
days  and  with  the  onset  of  tetany,  6.8  mg.,  per  100  c.  c.  of 
serum. 

The  constancy  in  the  diminution  of  the  calcium  of  the  serum 
in  tetany  affords  some  means  of  differentiating  tetany  from 
other  convulsive  disorders  in  infancy.  We  have  studied  other 
cases  of  convulsions,  manifestly  not  duo  to  tetany,  and  have 
found  the  following : 


TABLE  IV.^CASES  OF  CONVULSIONS  NOT  DUE  TO  TETANY 

Mg.  of  Calcium 
Patient  .\ge  Diagnosis  per  100  c.  c.  ol 

Serum 

S.  S 4     montlis Mental  deficiency 10.1 

C.  deP 1     year Petit  mal  11.0 

D.  N 2J  years Epilepsy    10.2 

J.  B 5     years Epilepsy  8.9 

R.  G 7     montlis Convulsions  of  unexplained 

origin   9.6 

M  S 6     months Convulsions  of  unexplained 

origin    10.7 

H.  B 7     months Convulsions  of  unexplained 

origin    9.2 

In  the  light  of  these  results  is  it  possible  to  refer  tetany  to 
a  diminution  of  calcium  in  the  blood  ?  Perhaps  the  strongest 
evidence,  in  addition  to  the  great  parallelism  which  we  have 
found  between  the  S3'mptoms  and  the  low  calciiun  content  of 
the  serum,  is  the  results  obtained  by  Binger  after  the  injection 
of  orthophosphates.  When  the  calcium  was  reduced  to  a  figure 
closely  corresponding  to  what  we  found  with  active  tetany, 
the  characteristic  symptoms  of  tetany  in  the  dog  appeared,  and 
this  when  the  parathyroids  were  entirely  untouched.  The 
prompt  improvement  in  infantile  tetany  after  calcium  medi- 
cation, as  will  be  shown,  and  the  absence  of  sjTiiptoms  when 
the  calcium  in  the  blood  remains  above  7.5  mg.,  is  also  strong 
evidence  as  to  the  part  that  calcium  plays  in  the  production 
and  dissipation  of  sjinptoms. 

It  seems  sufficiently  plain  that  the  diminution  in  the  calcium 
of  the  sertmi  is  a  constant  phenomenon  in  infantile  tetany. 
What  is  it  that  brings  about  this  diminution  ?.  The  question 
arises :  Is  there  an  accumulation  of  inorganic  phosphates  of 
the  serum  in  tetany  sufficient  to  account  for  the  reduction  of 
the  calcium?  This  question  can  be  answered  at  once  in  the 
negative.  We  have  determined  the  inorganic  phosphorus,  in 
active  tetany,  the  calcium  being  low,  and  have  not  found  an 
amount  of  phosphorus  in  the  serum  significantly  above  the  nor- 
mal limits,  which  are  from  1  to  3.5  mg.  per  100  c.  c.  of  serum. 
We  have  found  in  tetany  1.0,  3.0,  4.0  and  2.7  in  different  cases. 

Wilson,  Stearns,  and  Thurlow  showed  that  in  dogs  at  certain 
stages  of  tetany  induced  by  parathyroidectomy,  there  was  an 
increased  alkalinity  of  the  blood  called  by  them  "  alkalosis." 
This  disappeared  after  the  onset  of  convulsions.  We  have 
made  determinations  of  the  hydrogen-ion  concentration  of  the 
serum  of  infants  with  tetany  by  the  dialysis  indicator  method 
but  have  not  foimd  an  "  alkalosis."  That  tetany  may,  how- 
ever, at  times  result  from  an  alteration  in  the  reaction  of  the 
blood  we  have  had  opportunity  to  observe.  After  the  thera- 
peutic administration  of  bicarbonate  of  soda  for  acidosis,  it 
is  not  unusual  to  see  the  development  of  characteristic  s}Tnp- 
toms  of  tetany.  Thus,  we  have  seen  t}'pical  carpopedal  spasm 
when  bicarbonate  of  soda  has  been  injected  intravenously  for 
the  acidosis  of  diarrhoea.  The  onset  of  sj-mptoms  of  tetany 
following  the  administration  of  soda  and  their  prompt  cessa- 
tion yhen  the  soda  was  stopped,  with  the  changes  in  the  calcium 
content  of  the  serum  and  the  electrical  reactions,  indicate  that 
soda  is  capable  of  producing  these  spuptoms. 
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It  is  apparent  that  the  symptoms  of  tetany  and  the  lower- 
ing of  the  calcium  content  of  the  serum  may  be  produced  in  a 
variety  of  ways,  but  we  have  not  been  able  to  show  that  any  of 
these  means  is  operative  in  uncomplicated  infantile  tetany. 

Calcimn  and  magnesium,  both  constituents  of  the  serum,  are 
chemically  closely  related,  and  from  the  physiological  stand- 
point it  has  been  sho^vn  that  their  action  is  frequently  similar 
though  at  times  it  may  be  distinctly  antagonistic.  For  this 
reason  it  appeared  advisable  to  determine  also  the  magnesium 
in  the  sermn.  It  was-  necessary  to  devise  a  special  method  for 
this  as  the  amount  in  the  serum  is  so  small  that  gravimetric 
determinations  are  out  of  the  question.  This  we  have  done. 
The  method  is  sufficiently  accurate  to  determine  the  magne- 
sium in  2  c.  c.  of  serum  with  an  error  of  not  more  than  5  per 
cent.  The  determination  may  be  made  with  the  same  sample 
of  serum  in  which  the  calcium  is  determined.  It  has  been 
found  that  the  amount  of  magnesium  in  the  serum  shows  but 
little  variation.  Not  only  is  this  true  during  health  but  it 
is  also  true  in  disease.  We  have  not  found  less  than  1.75  mg. 
or  more  than  4.0  mg.  of  magnesium  per  100  c.  c.  of  sermn. 
The  slight  variations  in  the  magnesium  seem  to  bear  no  rela- 
tionship to  the  alternations  in  the  calcium.  It  is,  therefore, 
possible  to  say  that  magnesium  pla3's  no  determining  role  in  the 
production  of  the  symptoms  of  tetany. 

Our  results  are  sufficiently  numerous  to  allow  certiiin  con- 
clusions to  to  be  drawn  regarding  the  specificity  of  the  electrical 
recations  of  tetany.  In  all  instances  when  the  C.  0.  C.  or 
C.  C.  T.  occurred  with  a  current  of  less  than  5  niilliamperes, 
there  were  unmistakable  evidences  of  tetajiy  and  a  very  dis- 
tinct reduction  in  the  calcium  of  the  serum.  This  is  another 
way  of  demonstrating  the  specificity  of  the  cathodal  hyperex- 
citability  of  Thiemich  and  Mann  which,  from  clinical  experi- 
ence, has  been  considered  satisfactory  evidence  of  the  presence 
of  tetany. 

The  influence  of  calcium  upon  the  symptoms  of  tetany  has 
been  studied  in  two  ways.  Bogen,  Ri.sel,  Rosenstern,  von 
Pirquct,  Zybell  and  others  gave  calcium  in  various  fonns  and 
in  various  doses;  but  they  gave  usually  only  one  dose  and 
determined  the  effect  of  its  administration  upon  the  electrical 
reactions.  From  the  single  dose  no  efPect  or  only  a  temporary 
effect,  upon  the  clinical  symptoms  was  observed.  Others, 
notably  Netter  and  Goppert,  have  consistently  used  calcium 
in  the  treatment  of  tetany  and  have  reported  striking  results 
from  its  use,  when  repeated  doses  have  been  administered.  Its 
usefulness  has  not  been  demonstrated  except  by  the  dissipa- 
tion of  clinical  symptoms,  i.  e.,  its  effect  upon  the  electrical 
reactions  or  upon  the  other  signs  has  not  been  noted.  With 
the  proof  that  in  active  tetany  the  calcium  in  the  serum  is 
consistently  low,  it  has  been  the  logical  thing  to  give  calcium 
and  to  give  calcium  repeatedly,  for  if  there  is  a  constant 
calcium  loss  it  is  only  by  the  continued  administration  of 
calcium  that  a  sufficient  quantity  to  prevent  sympttmis  can  be 
kept  circulating  in  the  blood.  If  the  administration  of  calcium 
is  interrupted  it  soon  sinks  again  to  its  previous  low  level.  We 
have,  therefore,  given  calcium  by  mouth  in  doses  of  from  0.5 


gm.  to  1.0  gm.  every  4  hoiirs.  We  have  also  determined  the 
effect  of  this  administration  of  calcium  upon  the  electrical 
reactions  and  upon  the  calcium  content  of  the  serum  as  well 
as  upon  the  elincial  symptoms.  It  may  be  stated  without 
reservation  that  calcium  has  a  very  prompt  effect  in  prevent- 
ing all  of  the  symptoms  of  active  tetany.  In  the  course  of  a 
few  hours  the  symptoms  diminish  in  intensity  and  almost 
always  in  3G  or  48  hours  they  have  entirely  disappeared.  The 
electrical  reactions  also  undergo  an  alteration  so  that  C.  C.  T. 
or  a  C.  0.  0.  with  a  current  of  less  than  5  milliamperes  is  no 
longer  obtained.  The  calcium  content  of  the  serum  also  rises. 
In  some  instances  it  has  reached  nearly  normal  in  the  course 
of  a  few  days.  In  the  majority  of  instances,  however,  it  has 
not  reached  normal,  but  has  remained  between  7.5  and  9  mg. 
for  a  long  time,  despite  the  continued  administration  of 
calcium.  The  symptoms,  however,  have  been  held  entirely  in 
abeyance.  We  know  of  hardly  another  drug  which  acts  in 
disease  with  the  promptness  and  with  the  regularity  that  cal- 
cium does  in  tetany.  The  calcium  administration  must,  how- 
ever, be  continued.  The  cessation  of  the  drug  for  a  few  days, 
perhaps  even  hours,  will  allow  the  return  of  symptoms  and 
it  is  altogether  probable  that  in  many  instances  it  must  be 
continued  until  in  the  ordinary  course  of  events  the  tendency 
to  tetany  disappears.  This  is  added  evidence  to  us  that  the 
calciimi  deficiency  in  tetany  is  not  a  primary  condition.  It 
is  brought  about  by  some  unknown  factor  which  diminishes 
to  a  very  marked  degree  the  calcium  content  of  the  serum, 
wliich  is  operative  chiefly  during  certain  months  of  the  year 
and  which  gradually  loses  its  effect  or  disappears. 

We  employed  calcium  lactate  at  first.  It  did  not  appear 
to  us  that  the  effects  were  so  prompt  as  those  produced  by 
calcium  chloride.  For  this  reason  we  have  given  calcium 
chloride  in  the  great  majority  of  instances.  This  has  been 
administered  in  the  food.  We  have  continued  the  calcium  in 
most  instances  for  several  weeks  and  have  then  gradually 
diminished  the  amount  and  frequency  of  administration  until 
it  was  discontinued  entirely. 

It  is  undoubtedly  true  that  in  many  instances  phosphorus 
and  codliver  oil  have  a  distinct  effect  in  improving  tetany.  At 
times,  however,  their  influence  is  slight.  In  any  event  it  is 
slow  and  is  often  not  sufficiently  marked  or  sufficiently  prompt 
to  prevent  the  development  of  dangerous  or  perhaps  fatal  spnp- 
toms.  Whilst,  therefore,  these  substances  are  indicated  they 
can  by  no  means  take  the  place  of  calcium.  In  the  presence 
of  severe  or  dangerous  symptoms,  chloral,  morphine,  and 
chloroform  and  magnesium  sulphate  hypodermatically  must 
be  used  in  sufficient  amount  and  frequently  enough  repeated 
to  hold  the  symptoms  in  check  until  calcium  in  full  doses  pro- 
duces its  sedative  effect.  This  is  usually  within  36  or  48 
hours.  Thereafter  only  the  calcium  need  be  given.  Further 
investigations  will  show  whether  the  influence  of  phosphorus 
and  codliver  oil  is  similar  to  that  of  the  calcium,  and  that 
when  its  administration  is  discontinued,  the  calcium  in  the 
serum  again  sinks  to  a  low  level,  or  whether  it  has  a  more 
fundamental  effect  tlian  the  calcium  administration  and  over- 
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comes  the  factors  that  are  responsible  for  the  deficiency  of 
circulating  calcium. 

Our  conception  of  tetany  is  that  some  factor,  at  present 
unknown,  causes  a  reduction  of  tlie  calcium  content  of  the 
blood.  When  this  reaches  an  amount  roughly  between  6.0  and 
7.0  mg.  of  calcium  per  100  c.  c.  of  serum,  frank  evidences  of 
tetany  arise.  This  amount,  however,  is  not  the  same  with  all 
individuals.    With  some  it  may  be  as  low  as  5.5  or  6.0,  with 


others,  as  high  as  7.5.  These  symptoms  occur  in  outbursts  so 
long  as  the  calcium  remains  low.  When  the  calcium  rises  the 
symptoms  disappear.  The  height  to  which  the  calcium  must 
rise  in  order  that  the  symptoms  must  disappear  is  also  some- 
what variable.  AVe  believe  that  many  of  the  symptoms  are 
directly  referable  to  the  diminished  calcium  content  of  the 
blood  and  that  they  may  be  prevented  or  caused  to  disappear 
by  repeated  doses  of  calcium. 
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THE   DEVELOPMENT  OF  THE  HUMAN   VERUMONTANUM 

By  Er\est  M.  Watson,  A.  M.,  M.  D.,  Buffalo,  X.  Y. 
{From  the  James  Buchanan  Brady  Urological  Institute,  The  Johns  Hopkins  Hospital.  Baltimore,  Md.) 


Our  knowledge  regarding  the  origin  and  more  particularly 
the  development  and  structural  formation  of  the  verumon- 
tanum  is  far  from  complete.  In  .studying  the  literature  one 
finds  numerous  references  to  the  development  of  the  Wolffian 
ducts  and  to  the  gross  changes  of  the  Miillerian  ducts  in  their 
transformation  to  form  the  prostatic  utricle  or  sinus  pocularis. 
Beyond  the  mere  recognition  of  Miiller's  tubercle  or  Miiller's 
hillock  on  the  dorsal  surface  of  the  urogenital  sinus,  however, 
there  are  practically  no  recorded  observations  on  the  growth 
and  notably  the  developing  glandular  structure  of  the  veru- 
montanum.    Accurate  studies  begin  only  with  adult  life. 

The  notation  of  the  occurrence  of  a  raised  prominence  on  the 
floor  of  the  posterior  urethra  in  connection  with  the  develop- 
ment of  the  Wolffian  and  Miillerian  ducts  was  probably  first 
made  by  Miiller.  Felix/  in  his  monograph  on  the  Development 
of  the  Urinogenital  Organs,  in  Keibel  and  Mall's  System  of 
Embryology,  states :  "  The  two  excretory  ducts  remain  close 
together  and  the  region  in  which  they  open  becomes  raised  up 
into  a  hillock  and  projects  into  the  lumen  of  the  urethra;  this 
hillock  we  shall  term  Miiller's  hillock."  This  structure,  in  its 
later  stages  containing  the  sinus  pocularis  (fused  Miillerian 
ducts  of  the  female),  the  lower  ends  of  the  paired  Wolffian 
ducts  with  their  openings,  together  with  various  glandular 
tubules  and  inter-tubular  stroma  comes  to  form  the  verumon- 
tanum  of  later  embryonic  and  of  adult  life. 


Kudinger"  and  Henle '  among  the  earlier  writers  described 
the  gross  picture  of  the  veru  quite  at  length.  Concerning  the 
prostatic  utricle  or  sinus  pocularis  much  has  been  written. 
Morgagni  *  first  called  attention  to  this  structure  contained 
within  the  veru  and  later  Albinus,°  Schlichting'  and  par- 
ticularly Weber,"  discussed  in  some  detail  its  formation  and 
especially  the  analogy  between  it  and  the  uterus  of  the  female. 

Among  the  present-day  writers  the  work  of  Eytina "  on  the 
histology  and  gross  anatomy  of  the  adult  verumontanum  is  the 
most  complete  and  comprehensive.  Lowsley  °  in  his  studies  on 
the  development  of  the  human  prostate  gland  only  briefly  men- 
tions the  changing  morphology  of  the  verumontanum. 

The  material  for  this  study  was  obtained  in  part  from  the 
Embryological  Collection  of  the  Carnegie  Institute  and  in  part 
from  the  Obstetrical  Service  and  from  the  Pathological  Depart- 
ment of  The  Johns  Hopkins  Hospital.  In  all  eight  human 
embryos  were  studied  varying  in  age  from  the  thirteenth  week 
of  fcetal  life  until  birth.  The  age  of  each  was  determined 
according  to  the  table  and  classification  of  measurements  in 
Keibel  and  ilalFs  '"  System  of  Embryology.  The  specimens 
were  embedded  in  paraffine  and  serial  sections  were  made 
through  the  genito-urinary  tract  of  each  specimen  from  the 
urachus  to  the  anterior  urethra.  These  were  cut  in  varying 
thickness — (5  ju,  and  15  /u.  in  the  younger  and  -10  n  in  the 
older  specimens.    The  sections  were  stained  in  haeniatoxylin 
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and  eosin  and  every  section  was  saved  for  study.  The  measure- 
ments of  the  various  structures  were  made  by  means  of  a 
micrometer  eye-piece  for  the  lateral  diameters  and  for  the 
perpendicular  height  by  counting  the  several  sections,  each  of 
which  was  of  a  known  thickness. 

FosTus  80.3  MM.  Long  (CR),  13  Weeks  Old 
(No.  768c,  Carnegie  Collection) 

Just  below  the  internal  vesical  sphincter  at  a  level  where  the 
proximal  end  of  the  prostatic  utricle  is  first  encountered  the  floor 
of  the  urethra  is  practically  flat,  while  the  lumen  of  the  urethra 
as  a  whole  is  oval  with  the  greatest  diameter  from  left  to  right. 
The  utricle  is  first  found  .7  mm.  below  the  urethral  floor  as  an 
elliptical  cavity,  viewed  in  cross-section,  with  its  long  diameter 
extending  dorso-ventrally  situated  midway  between  the  common 
ejaculatory  ducts.  These  three  structures,  utricle  and  ejaculatory 
ducts,  are  surrounded  by  a  mass  of  undifferentiated  mesen- 
chymatous  cells  which  is  somewhat  poorly  defined  and  blends 
without  notable  differentiation  with  the  kindred  cells  going  to 
form  the  intertubular  prostatic  tissue  and  the  urethral  walls 
themselves.  The  blood-vessels  at  this  time  occupy  for  the  most 
part  a  position  along  the  lateral  margins  of  the  cell  mass  and 
between  it  and  the  prostatic  intertubular  substance. 

A  few  sections  below  this  picture  the  mid-portion  of  the  urethral 
floor  shows  a  slight  raid-line  elevation  with  a  consequent  furrow 
at  the  base  on  either  side.  This  furrow  of  elevation  carries  with 
it  the  mucous  lining  of  the  urethra  composed  of  three  layers  of 
epithelial  cells  and  below  the  undifferentiated  mesenchymatous 
tissue  going  to  form  the  urethral  walls  and  the  intertubular  sub- 
stance of  the  prostate.  At  this  level  there  are  no  tubules  of  the 
middle  lobe  of  the  prostate  demonstrable.  As  further  sections  are 
studied  in  order  along  the  course  of  the  posterior  urethra  an 
additional  elevation  is  encountered  on  either  side  of  the  one 
noted  above,  lifting  the  urethral  mucous  membrane  and  under- 
lying mesenchyme  into  two  ridges  resembling  the  one  just 
described,  although  it  is  much  smaller. 

At  the  time  of  encountering  these  additional  stri;e  of  elevation 
there  are  several  tubules  of  the  middle  lobe  of  the  prostate  noteu 
situated  midway  between  the  first  described  elevation  of  the 
urethra  and  the  ejaculatory  ducts.  During  this  progress  through 
the  sections  the  ejaculatory  ducts  have  notably  diminished  in  size 
and  become  practically  round  while  the  utricle  has  enlarged  until 
now  its  diameter  is  twice  that  of  the  ejaculatory  ducts  and  is  pear- 
shaped  or  triangular  in  cross-section  with  its  greatest  width 
toward  the  dorsal  surface  of  the  prostate.  The  entire  three 
structures  in  their  course  have  come  to  occupy  a  position  about 
the  center  of  the  prostatic  tissue  and  have  seemingly  pushed  the 
middle  lobe  tubules  upward,  well  toward  the  urethral  floor,  where 
they  are  seen  to  open  on  either  side  of  the  middle  elevation.  At 
this  point  the  middle  and  lateral  elevations  of  the  urethral  floor 
merge  into  one  rounded  or  half-moon-shaped  structure  composed 
of  undifferentiated  mesenchymatous  tissue  covered  with  the 
mucous  lining  of  the  urethra  (which  consists  of  several  layers) 
and  enclosing  at  its  rather  broad  base  the  prostatic  utricle  and 
ejaculatory  ducts.  These  in  their  upward  slanting  course  have 
now  reached  the  urethral  level  or  base  of  the  verumontanum. 
From  here  the  structures  take  an  upward  slanting  direction  and 
the  ejaculatory  ducts  finally  open  simultaneously  on  the  sides  of 
the  verumontanum  about  its  middle  portion  well  up  towards  its 
summit.  The  utricle  continues  as  a  closed  canal  for  only  a  few 
sections  beyond  the  openings  of  the  ejaculatory  ducts  where  it 
ends  as  a  blind  pouch  .1  mm.  below  the  mucous  surface  of  the 
verumontanum.  The  veru  continues  for  about  .3  mm.  beyond  the 
last  vestige  of  the  utricle  and  finally  fades  away  in  three  slim 
elevated  ridges  or  strise  as  in  Its  origin  from  the  floor  of  the 
urethra  above. 


The  veru  measures  about  .7  mm.  in  length  in  this  specimen  from 
its  origin  in  the  striae  just  outside  the  internal  sphincter  to  its  end 
in  the  small  similar  folds  extending  down  toward  the  membranous 
urethra.  Its  height  is  .4  mm.  at  the  most  prominent  portion  which 
is  above  and  anterior  to  the  openings  of  the  ejaculatory  ducts  and 
where  the  ducts  and  utricle  first  reach  the  base  of  the  veru  on  their 
upward  slanting  course  through  this  organ.  The  width  of  the 
veru  at  its  widest  point,  which  is  also  at  the  site  of  greatest 
height,  is  .7  mm.,  making  it  of  equal  length  and  breadth  at  this 
stage.  The  prostatic  utricle  extends  as  a  hollow  tube  lined  with 
mucous  cells  one  or  two  layers  deep  for  a  little  over  .4  mm.  cours- 
ing through  the  prostate  gland  in  an  upward  slanting  direction. 

The  cavity  of  the  utricle  is  somewhat  cigar-shaped  and  on 
cross-section  tends  to  be  oval,  measuring  about  %  by  1/10  mm.  in 
diameter.  At  this  stage  the  veru  is  made  up  of  a  mass  of  undif- 
ferentiated mesenchymatous  cells  budding  forth  from  the  mid- 
ventral  portion  of  the  urethral  floor  and  pushing  the  urethral 
mucous  membrane  before  it.  Its  cells  cannot  be  differentiated 
from  those  forming  the  intertubular  substance  of  the  prostate 
itself.  There  is  no  evidence  of  any  tubular  elements  in  the  veru- 
montanum as  yet,  but  above  are  a  few  tubules  of  the  middle  lobe 
of  the  prostate  which  may  be  seen  entering  the  urethra  along  the 
prostatic  furrows  sometime  before  the  openings  of  the  ejaculatory 
ducts  are  encountered. 

The  walls  of  the  ejaculatory  ducts  are  composed  of  undifferenti- 
ated mesenchymatous  cells,  which  are  as  yet  not  unlike  those 
going  to  form  the  substance  of  the  veru  itself.  At  the  openings  of 
the  ejaculatory  ducts  into  the  urethra  there  is  no  suggestion  of  any 
change  in  the  arrangement  of  the  cells,  but  here  the  mucous 
lining  of  each  duct  is  approximated  so  that  the  lumina  of  the 
ducts  are  filled  in.  The  cells  going  to  form  the  veru  even  at  this 
state  are  more  closely  packed  and  take  the  stain  more  deeply 
than  those  of  the  intertubular  substance  of  any  of  the  prostatic 
lobes,  a  fact  indicating  embryologically  that  they  are  perhaps  a 
little  older  or  were  laid  down  a  little  earlier  than  the  prostatic 
stroma. 

FtETUS  105  M.\r.  Long  (CR),  14  Weeks  Old 
(No.  135Se,  Carnegie  Collection) 

The  three  strife  arising  from  the  urethral  floor  entering  into 
the  formation  of  the  verumontanum  above  are  less  marked  in  this 
specimen.  In  fact,  the  middle  elevation  is  the  only  one  that  can  be 
readily  recognized.  At  the  first  level  of  its  identification,  however, 
the  tubules  of  the  middle  and  two  lateral  lobes  of  the  prostate  and 
also  of  the  anterior  lobe  are  well  formed.  The  urethra  in  this 
specimen  is  cone-shaped  with  its  base  corresponding  to  the  floor 
of  the  urethra.  The  veru  at  this  time  is  well  formed  and  at  its 
upper  portion  near  the  internal  sphincter  is  an  almost  peduncu- 
lated organ  in  cross-section.  Its  upper  surface  is  covered  with  a 
mucous  membrane  having  several  layers  and  continuous  with  that 
lining  the  urethra.  Over  the  veru.  however,  this  mucous  covering 
is  quite  irregular  in  outline,  dipping  down  in  places  to  form 
notable  pits  and  in  some  places  forming  a  series  of  pockets  which 
become  shut  oft'  from  the  lumen  of  the  urethra  and  appear  as 
definite  tubules  of  the  outer  portion  of  the  verumontanum. 

This  irregularity  is  first  noted  at  the  tip  of  the  veru,  but  in  the 
succeeding  sections  it  is  seen  to  extend  well  down  on  either  side 
to  the  prostatic  furrows.  The  prostatic  utricle  is  first  observed 
at  the  base  or  urethral  level  of  the  veru  as  a  slit-like  aperture 
with  its  long  diameter  extending  dorso-ventrally,  while  on  either 
side  are  situated  the  common  ejaculatory  ducts.  The  utricle  is 
lined  with  a  several-celled  layer  of  mucous  cells  in  all  respects 
similar  to  those  lining  the  ejaculatory  ducts. 

About  the  utricle  and  ducts  the  mesenchymatous  cells  are  a 
little  more  closely  packed  and  somewhat  more  deeply  staining 
than  in  other  portions  of  the  veru.  The  utricle  and  ducts  con- 
tinue an  upward  slanting  course  through  the  substance  of  the 
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veru  and  the  ducts  finally  open  Into  the  urethra  on  either  lateral 
aspect  of  the  veru  very  near  its  summit.  The  utricle  continues 
for  a  few  sections  beyond  these  openings  and  then  ends  as  a  blind 
pocket  nearly  .5  mm.  below  the  mucous  membrane  of  the  veru. 
The  utricle  is  about  .6  mm.  long  in  this  specimen  and  .3  mm.  in 
its  greatest  diameter,  which  is  dorso-ventrally,  while  its  walls  are 
approximated  throughout  its  entire  course.  From  all  points  the 
utricle  is  essentially  only  a  verual  organ  in  this  specimen  at  this 
stage.  The  verumontanum  measures  approximately  .7  mm.  long 
and  .7  mm.  in  diameter  in  its  widest  portion,  while  its  highest 
point  is  1.3  mm.  from  the  urethral  floor. 

The  composition  of  the  veru  is  still  for  the  most  part  undiffer- 
entiated mesenchyme,  while  the  walls  of  the  ducts  and  utricle 
show  simply  a  more  close  approximation  of  cells  and  as  yet  no 
definite  musculature.  The  peripheral  tubules  are  present,  seven 
on  the  left  side  and  four  on  the  right,  formed  from  infoldings  of  the 
mucous  covering. 

An  interesting  finding  in  this  specimen  shows  the  tip  of  the 
veru  in  its  lower  third  securely  attached  to  the  roof  or  dorsal 
aspect  of  the  urethra.  This  condition  is  apparently  rare  if  not 
constituting  a  real  anomaly,  as  it  has  not  been  observed  in  any 
of  the  other  specimens  studied. 

Foetus  130  mm.  Long  (CR),  16  Weeks  Old 
(No.  1018,  Carnegie  Collection) 

As  soon  as  the  internal  sphincter  is  passed  the  longitudinal 
strise  which  merge  to  form  the  upper  surface  of  the  veru  are 
encountered.  The  middle  fold  is  first  noted,  being  somewhat 
longer  than  the  other  two  situated  one  on  either  side  of  it.  At 
the  level  where  the  striae  are  first  observed  there  are  present  the 
tubules  of  the  middle  and  two  lateral  lobes  of  the  prostate,  but 
none  of  the  anterior  are  seen.  The  middle  fold  increases  in  size 
in  its  course  down  the  urethra  and  finally  the  lateral  folds  become 
a  part  of  if.  At  the  level  where  the  veru  may  he  said  to  begin 
the  ejaculatory  ducts  are  .5  mm.  below  the  urethral  floor  with  a 
few  middle-lobe  tubules  between  these  two  points.  The  urethra 
is  somewhat  star-shaped  with  the  veru  projecting  well  into  its 
lumen.  The  irregularity  of  the  mucosa  covering  the  veru  is 
noted  again  in  this  specimen  forming  well-defined  pits,  though  this 
is  not  so  marked  as  in  the  previous  specimen. 

The  utricle  is  first  encountered  just  below  the  urethral  level 
and  at  the  base  of  the  veru  as  a  somewhat  irregular  opening,  but 
in  general  circular  in  outline  measuring  about  .1  mm.  in  diameter 
situated  .25  mm.  below  the  surface  of  the  veru.  It  is  lined  with 
mucous  cells  one  or  two  layers  deep.  Immediately  beneath  the 
mucosa  covering  the  veru  the  previously  undifferentiated  cells 
have  now  become  more  specialized  and  here  form  a  well-defined 
covering  over  this  organ  of  an  early  stroma-like  sheath.  Within 
this  sheath  are  included  the  utricle  and  the  two  ejaculatory  ducts 
which  are  still  surrounded  by  a  mass  of  clearly  undifferentiated 
mesenchymatous  cells.  This  stroma-like  sheath  can  easily  be 
traced  down  to  the  somewhat  similar  intertubular  structure  of 
the  prostate  gland  with  which  its  fibers  are  closely  intermingled. 
Within  this  stroma  are  here  encountered  for  the  first  time  several 
tubules  or  gland  acini  which  come  to  lie  along  the  sides  of  the  now 
well-formed  verumontanum.  In  tracing  these  structures  through 
the  veru  it  is  seen  that  they  first  occupied  a  position  as  a  part  of 
the  suburethral  portion  of  the  prostate  middle  lobe  and  have 
seemingly  been  pushed  upward  to  occupy  their  new  position  by 
the  upward  growth  of  the  verumontanum.  At  this  time  also  is 
noted  the  definite  fibrous  elements  in  and  about  the  walls  of  the 
utricle  and  ejaculatory  ducts.  All  tubules  observed  open  into  the 
urethra  along  the  sides  of  the  veru  and  in  no  instance  have  any 
tubules  of  prostatic  origin  been  observed  opening  into  either  the 
utricle  or  ejaculatory  ducts. 

Through  the  veru  the  ducts  and  utricle  pursue  an  upward  slant- 
ing course  and  all  assume  an  elliptical  outline  in  cross-section. 


This  is  brought  about  to  a  considerable  extent  by  the  pressure 
from  either  side  by  the  formation  of  the  stroma-like  sheath  and 
the  growth  of  several  tubules  within  this  enclosure.  The  ejacu- 
latory ducts  first  occupy  a  position  below  the  utricle  at  the  upper 
level  of  the  veru  just  beneath  the  termination  of  the  superior 
striae.  In  their  course  downward,  however,  they  become  separated 
and,  before  the  mid-verual  portion  is  reached,  come  to  occupy  a 
position  on  either  side  of  the  utricle.  At  this  time  the  utricle 
appears  as  a  longitudinal  slit  lined  with  mucous  membrane  and  its 
walls  approximated.  It  measures  at  this  time  .4  mm.  in  its  dorso- 
ventral  diameter. 

Continuing  their  course  upward  the  ducts  decrease  in  size  and 
finally,  about  the  mid-portion  of  the  veru,  open  through  the  sides  of 
this  organ  very  near  its  tip  into  the  urethra.  The  utricle  con- 
tinues for  a  few  sections  beyond  the  openings  of  the  ejaculatory 
ducts  where  it  ends  as  a  blind  pouch  .05  mm.  beneath  the  mucous 
membrane  of  the  veru.  The  utricle  measures  a  little  over  .6  mm. 
in  length  in  this  specimen  and  is  sword-shaped  with  its  walls 
approximated  and  the  greatest  diameter  extending  dorso-ventrally. 
After  the  openings  of  the  ejaculatory  ducts  are  passed  and  beyond 
the  utricle  the  verumontanum  Becomes  a  highly  tubular  organ. 
This  is  caused  by  the  tubules  of  the  middle  lobe  (prostate)  seem- 
ingly pressing  upward,  so  that  some  five  or  six  of  them  have  come 
to  occupy  a  position  in  the  veru  giving  it  a  decided  honeycombed 
appearance  in  cross-section.  After  this  has  continued  for  some 
distance,  these  tubules  of  prostatic  origin  disappear  and  over  the 
lower  or  inferior  third  of  the  organ  only  the  infoldings  arising 
from  invaginations  of  the  mucous  covering  are  seen,  while  the 
extreme  inferior  portion  of  the  veru  has  no  tubular  elements.  As 
in  the  earlier  specimen  the  veru  gradually  fades  away  into  three 
or  possibly  four  small  but  definite  striffi  of  elevation,  which  are 
observed  decreasing  in  prominence  as  they  are  traced  down  the 
prostatic  urethra  toward  the  external  sphincter.  The  veru  meas- 
ures 1.25  mm.  long  and  .6  mm.  wide  in  its  greatest  diameter, 
while  its  greatest  height  is  .4  mm.  at  the  level  of  the  openings 
of  the  ejaculatory  ducts. 

FcETUS  171.4  MM.  LoxQ   (CR),  19  Weeks  Old 
(No.  1049,  Carnegie  Collection) 

The  utricle  is  first  encountered  in  this  specimen  fairly  high  up, 
before  there  is  any  indication  of  the  formation  of  the  veru  or 
before  even  the  superior  strije  are  noticed.  It  is  observed  as  an 
irregular  star-like  cavity  lined  with  a  mucous  membrane  of  several 
layers  and  with  its  walls  approximated.  It  measures  .4  mm.  by 
.1  mm.  in  diameter  in  cross-section,  the  greatest  width  extending 
dorso-ventrally,  and  lies  .5  mm.  below  the  urethral  floor.  Just 
dorsal  and  on  either  side  of  it  are  situated  the  ejaculatory  ducts 
which  are  about  the  same  size  as  the  utricle,  but  with  their  walls 
well  dilated.  Between  the  utricle  and  urethral  mucosa  are 
observed  several  tubules  (six  or  seven  of  the  middle  prostatic 
lobe,  the  sub-urethral  portion).  Also  in  their  respective  areas 
about  the  urethra  are  noted  the  tubules  of  the  anterior,  and  the 
two  lateral  lobes,  and  also  those  of  the  posterior  lobe. 

The  intertubular  substance  of  the  prostate  is  here  well  defined 
as  an  unmistakable  stroma,  A  few  undifferentiated  mesen- 
chymatous cells  still  remain  grouped  about  the  utricle,  but  about 
the  ejaculatory  ducts  the  differentiation  into  a  muscular  coat  is 
observed.  On  either  side  of  the  mid-line  the  urethral  floor  with  its 
mucosa  is  slightly  elevated  for  a  short  distance  appearing  as  two 
striffi.  The  middle  fold  described  in  the  three  previous  specimens 
is  here  lacking.  These  two  strije  are  soon  lost  in  the  general 
elevation  of  the  mid-urethral  floor  by  the  pushing  up  of  the  veru. 
The  stroma-like  sheath  marking  the  boundaries  of  the  veru,  men- 
tioned in  the  previous  specimen,  is  here  still  more  strikingly 
shown,  and  within  this  the  undifferentiated  mesenchyme  still 
persists,  yet  in  the  region  about  the  utricle  it  has  begun  to  take 
on  a  somewhat  stroma-like  aspect. 
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In  following  the  ejaculatory  ducts  through  the  prostate  they 
decrease  in  size  as  in  the  previous  specimen  and  hecome  elliptical 
in  outline,  their  long  diameter  extending  dorso-ventrally.  The 
mucosa  over  the  superior  third  of  the  veru  is  still  somewhat 
irregular  with  moderate  invaginations  and  pit  formation.  This 
irregularity  is  not  so  marked  as  in  the  specimens  at  14  and  16 
weeks,  but  is  still  quite  evident.  In  their  course  through  the  veru 
the  ejaculatory  ducts  and  utricle  pursue  an  upward,  slanting  path 
and  the  ducts  finally  open  simultaneously  in  the  mid-portion  of 
the  veru  well  up  toward  its  tip.  Even  at  this  time  there  is  scarcely 
to  be  noted  a  definite  musculature  to  their  walls,  but  merely  a 
more  deeply  staining  layer  of  cells  which  somewhat  resemble 
stroma  cells.  The  utricle  extends  only  a  few  sections  beyond  the 
openings  of  the  ejaculatory  ducts  where  it  ends  as  a  blind  pocket 
.05  mm.  below  the  raucous  membrane  covering  the  veru.  The 
utricle  measures  1.2  mm.  long  in  this  specimen  and  runs  as  a 
sword-like  canal  with  its  walls  tor  the  most  part  approximated. 

Beyond  the  openings  of  the  ejaculatory  ducts  and  the  distal  por- 
tion of  the  utricle  the  veru  is  made  up  very  largely  of  tubular 
elements  having  their  origin  from  the  sub-urethral  portion  of  the 
middle  lobe.  These  with  a  relatively  small  amount  of  stroma  and 
only  a.  slightly  irregular  mucous  membrane  go  to  make  up  the 
organ.  All  tubules  open  on  either  side  of  the  veru  along  its 
inferior  third  directly  into  the  urethra.  Beyond  the  openings  of 
the  ejaculatory  ducts  the  tubules  are  more  numerous,  but  in  the 
superior  or  upper  portion  those  of  prostatic  origin  can  be  definitely 
made  out.  After  the  region  of  the  tubules  is  passed  the  inter- 
tubular  stroma  of  the  veru  continues  for  a  short  distance  down 
the  urethra  as  a  central  ridge  and  is  finally  lost  in  the  floor  of  the 
urethra.  The  lateral  inferior  strife  were  not  found  in  this  speci- 
men. The  veru  at  this  time  measures  2.5  mm.  in  length.  .5  mm. 
in  height  and  .9  n>m.  in  width  along  its  greatest  diameter. 

FtKTUs  178  MM.  LoxG  (CR),  21  Weeks  Old 
(No.  1171,  Carnegie  Collection) 

In  this  specimen  the  superior  striae  are  present  and  well  de- 
veloped. The  middle  elevation  is  most  prominent  and  on  either 
side  are  two  definite  folds  resembling  to  a  considerable  degree  the 
picture  seen  in  the  previous  specimen.  The  folds  are  covered  with 
mucous  membrane  three-  or  four-cell  layers  deep,  while  the  under- 
lying stroma  is  seen  extending  well  into  each  elevation.  The 
utricle  is  first  encountered  .5  mm.  beneath  the  superior  striae 
before  the  real  urethral  elevation  of  the  veru  is  observed.  It 
exists  as  a  circular  cavity,  .4  mm.  in  diameter,  situated  just  above 
the  common  ejaculatory  ducts,  which  are  here  circular  cavities 
.3  mm.  in  diameter.  Both  between  the  ejaculatory  ducts  and 
utricle  on  the  one  side  and  between  the  utricle  and  urethra  on  the 
other  are  observed  several  tubules  of  the  prostatic  middle  lobe. 

The  superior  striw  continue  over  the  upper  third  of  the  veru 
in  this  specimen  and  are  finally  lost  in  the  irregularities  of  the 
mucous  membrane.  This  irregularity,  as  in  the  earlier  specimens, 
has  now  become  quite  characteristic  of  the  upper  third  of  the 
veru.  It  is  traced  into  pits  and  in  the  deeper  portion  to  definite 
tubule  formation.  These  tubules  arising  from  the  urethral  mucosa 
occupy  a  position  about  the  extreme  periphery  of  the  organ.  The 
glands  from  tlie  prostate  (middle  lobe),  previously  mentioned  as 
lying  above  the  utricle,  are  in  the  progress  of  the  upward  slanting 
course  of  the  utricle  and  ejaculatory  ducts  gradually  pushed 
upward  until  they  become  gland  tubules  of  the  veru  itself.  Here 
they  occupy  a  position  along  the  lateral  walls  of  the  organ  beneath 
those  tubules  derived  from  the  infolding  urethral  mucous  mem- 
brane. These  deeper  tubules  derived  from  the  prostatic  middle 
lobe  finally  open  into  the  urethra  along  the  lateral  walls  of  the 
veru  itself. 

In  the  course  throufih  the  veru,  after  the  superior  third  of  the 
organ   is   traversed,   the   utricle   becomes   much   smaller   and    its 


lateral  walls  become  approximated  with  the  ejaculatory  ducts 
situated  on  either  side  of  it.  All  three  structures  are  at  this  level 
elliptical  in  outline  with  the  greatest  diameter  extending  dorso- 
ventrally.  Without  further  notable  change  the  ejaculatory  ducts 
continue  their  upward  slanting  path  and  finally  open  up  on  either 
side  of  the  veru  well  up  toward  its  tip.  The  walls  of  the  ejacu- 
latory ducts  are  in  this  specimen  well  defined  throughout  and  the 
changing  mesenchymatous  cells  which  make  up  their  walls  are 
well  observed  by  their  elliptical  shape  and  their  more  densely 
staining  properties.  The  utricle  continues  as  a  closed  canal  a  few 
sections  beyond  the  openings  of  the  ejaculatory  ducts  and  there 
ends  as  a  blind  pocket  .1  mm.  below  the  mucous  membrane  cover- 
ing the  veru. 

The  utricle  is  cigar-shaped  in  this  specimen  and  measures 
about  1.4  mm.  in  length.  Below  or  inferior  to  the  openings  of  the 
ejaculatory  ducts  the  veru  is  made  up  of  a  few  tubules  having 
their  origin  from  the  prostatic  middle  lobe.  These  are  here  few 
in  number  (about  five  or  six)  and  soon  end  by  opening  into  the 
urethra  along  the  sloping  sides  of  the  veru.  The  remainder  of  the 
veru  is  made  up  entirely  of  stroma  having  a  mucous  covering 
similar  to  the  urethra  itself.  In  tracing  the  veru  down  toward 
the  membranous  urethra  it  is  seen  to  fade  away  in  three  stris 
or  folds  which  soon  decrease  to  the  level  of  the  urethra.  The 
veru  measures  1.4  mm.  long,  .7  mm.  high  and  1  mm.  in  width  at 
its  widest  point. 

FcETUs  221  MM.  Lo.NG  (CR),  25  Weeks  Old 
(No.  1172,  Carnegie  Collection) 

Along  the  superior  or  upper  portion  of  the  urethra  the  striae 
which  merge  to  form  the  veru  are  clearly  delineated  as  three 
well-marked  folds.  The  middle  elevation  is  the  most  prominent, 
but  in  all  three  the  basal  stroma  extends  well  into  the  substance 
of  the  folds  as  a  series  of  conical  peaks.  The  mucous  covering  is 
here,  as  in  the  previous  specimens,  several  layers  thick  and  along 
the  sides  of  the  veru  the  indentations  and  pit-formation  are  well 
defined.  In  certain  areas  tubule  formation  from  the  invaginating 
mucous  membrane  covering  is  readily  recognized.  These  tubules 
occupy  the  periphery  of  the  organ.  Beneath  these  structures  are 
scattered  the  tubules  of  the  sub-urethral  portion  of  the  middle 
lobe  of  the  prostate  which  have  been  pushed  upward  to  occupy  a 
position  in  the  substance  of  the  veru  itself. 

The  utricle  when  first  encountered  occupies  a  position  entirely 
within  the  veru  as  an  elliptical  cavity  .6  mm.  below  the  surface 
of  the  urethra  and  measures  .5  mm.  by  .3  mm.  in  diameter.  The 
ejaculatory  ducts  at  this  level  occupy  a  position  dorsal  and  to 
either  side  of  the  utricle  as  irregular,  somewhat  star-shaped 
cavities  lined  with  mucous  membrane.  The  stroma  at  this  stage 
is  very  prominent  in  the  structure  of  the  veru,  surrounding  all 
tubules  and  forming  a  well-defined  capsule  about  the  utricle  and 
ejaculatory  ducts.  Within  this  capsule  there  still  remains  a  small 
amount  of  poorly  differentiated  mesenchyme,  but  that  entering 
into  the  formation  of  the  walls  of  the  ducts  and  utricle  has  very 
nearly  the  appearance  observed  at  birth. 

In  this  course  through  the  veru  the  utricle  and  ejaculatory 
ducts  become  considerably  elongated  or  elliptical  in  cross-section 
and  all  three  structures  finally  come  to  lie  parallel  with  their  long 
axes  extending  dorso-ventrally.  At  this  time  is  noted  for  the  first 
time  an  evagination  and  pit-formation  from  the  walls  of  the 
utricle  and  to  a  very  slight  extent  from  those  of  the  ejaculatory 
ducts  also.  This  irregularity  of  their  mucous  lining  gives  these 
structures  a  definitely  pocketed  appearance  in  cross-section.  A 
little  beyond  the  level  of  this  irregularity  of  their  lining  the 
ejaculatory  ducts  are  seen  to  open  on  the  sides  of  the  urethra  well 
up  toward  its  tip.  Their  mouths  are  wide  open  with  no  suggestion 
of  any  sphincteric  fibers  at  their  orifices.  The  utricle  extends  a 
few  sections  beyond   the  openings  of  the  ejaculatory  ducts,  but 
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there  ends  as  a  blind  pouch  .05  mm.  beneath  the  mucous  covering 
of  the  veru. 

In  this  specimen  is  observed  the  pointed  evagination  of  the 
ventral  surface  of  the  utricle  toward  the  urethral  lumen,  directing 
its  subsequent  path  of  opening  into  the  urethra.  The  utricle 
measures  .5  mm.  in  length  by  .1  mm.  in  diameter  at  its  greatest 
width  and  is  confined  entirely  as  a  closed  cavity  within  the 
veru.  Beyond  the  openings  of  the  ejaculatory  ducts  the  veru 
is  made  up  of  several  tubules  of  prostatic  origin,  which  open  along 
the  sides  of  the  urethra.  These  are  surrounded  by  an  abundance 
of  intertubular  stroma  which  is  supplied  with  numerous  blood- 
vessels. After  the  tubules  are  passed,  the  stroma  with  its  rich 
blood  supply  makes  up  the  entire  verual  elevation.  The  veru 
finally  diminishes  into  three  slight  but  definite  folds,  the  in- 
ferior striie,  which  gradually  reach  the  urethral  level  toward  the 
membranous  urethra.  The  veru  measures  at  this  time  2  mm.  long, 
1  mm.  high  and  1.7  mm.  wide. 

FcETUs  276  MM.  Long  (CR),  31  Weeks  Old 
(No.  7,  Obstetrical  Service  of  The  Johns  Hopkins  Hospital) 

The  three  superior  longitudinal  striae  are  encountered  at  their 
beginning  just  below  the  internal  sphincter  in  this  specimen. 
They  are  covered  with  several  layers  of  mucous  membrane  and, 
as  in  the  previous  specimen,  the  stroma  extends  well  up  into  each 
elevation.  Close  beneath  the  strise  are  several  tubules  of  the 
middle  prostatic  lobe  which  later  appear  in  the  veru  itself,  well 
separated  from  the  other  middle  lobe  tubules.  In  following  the 
sections  down  through  the  prostatic  urethra  the  superior  strife 
are  soon  lost  in  the  general  elevation  of  the  veru,  which  here  is 
composed  of  numerous  tubular  nests  closely  bound  around  with 
stroma.  All  of  the  above-mentioned  tubules  open  along  the  sides 
and  a  few  at  the  summit  of  the  veru. 

The  utricle  first  appears  as  a  circular  cavity  2.5  mm.  below  the 
surface  of  the  veru  and  is  .3  mm.  in  diameter.  It  is  situated 
between  the  ejaculatory  ducts  which  are  quite  irregular  in  outline 
and  are  approximately  half  the  size  of  the  utricle  itself.  The 
superior  or  upper  third  of  the  veru  is  composed  very  largely  of  the 
tubular  elements  derived  from  the  infolding  mucous  membrane 
covering  the  veru,  and  its  ventral  surface  is  above  extremely 
irregular  owing  to  this  infolding  and  pit-formation  of  the  invagi- 
nating  mucosa.  In  its  course  through  the  prostate  the  utricle 
increases  in  size  and  becomes  irregular  while  the  ejaculatory 
ducts  on  either  side  rapidly  diminish  in  diameter  and  tend  to 
become  circular  in  outline. 

When  first  observed  the  utricle  and  ejaculatory  ducts  are 
clearly  walled  off  within  a  very  definite  stroma  capsule  and  this 
persists  about  these  structures  during  their  course  through  the 
prostate  gland.  The  sub-verual  structures  become  thinned  out  in 
this  specimen  and  the  veru  and  utricle  seem  to  approach  each 
other  by  a  thinning  out  of  the  intermediate  tissue  more  than  by  a 
course  through  the  prostate.  At  this  level  the  few  middle-lobe 
tubules,  which  eventually  become  a  part  of  the  verual  gland  tissue. 
are  easily  recognized  and  appear  just  above  the  utricle  and  are 
literally  pushed  up  by  it  to  their  new  position  in  the  veru.  The 
peripheral  verual  tubes  from  their  origin  from  the  infolding  of  the 
urethral  mucosa  are  here  well  separated  from  the  tubules  of 
prostatic  origin  by  a  well-defined  area  of  stromal  tissue. 

In  tracing  the  varied  structures  through  the  veru  the  utricle  is 
seen  to  become  quite  irregular  in  outline  and  In  places  almost 
star-shaped  in  cross-section.  The  evaginations  from  its  main 
walls  to  form  tubules  are  few,  less  numerous  than  in  the  pre- 
ceding specimen,  and  are  located  for  the  most  part  between  the 
utricle  and  ejaculatory  ducts.  All  the  structures  finally  open 
spontaneously  into  the  posterior  urethra,  the  utricle  at  the 
summit  of  the  veru  in  the  mid-line  and  the  ejaculatory  ducts  on 
either  side  of  the  opening  of  the  utricle.     The  utricle  gives  an 


almost  double-duct  appearance  at  this  level  by  its  great  irregu- 
larity, possibly  of  significance  from  its  origin  from  the  paired 
Miillerian  ducts  of  the  female.  About  the  openings  of  the  ejacu- 
latory ducts  there  is  no  evidence  of  any  isolated  fibers  that  might 
have  a  sphincteric  action.    Both  orifices  are  free  and  gaping. 

The  opening  of  the  utricle  extends  several  sections  further 
than  the  openings  of  the  ejaculatory  ducts.  The  utricle  in  this 
specimen  is  3.5  mm.  long.  Beyond  the  duct  openings  and  utricle 
the  veru  is  composed  of  several  lateral  tubules  of  prostatic  origin 
which  soon  open  into  the  urethra  through  the  mucous  membrane 
of  the  veru.  The  remainder  of  the  veru  is  made  up  of  a  dense 
stroma  which  is  well  supplied  with  blood-vessels.  The  Inferior 
fourth  of  the  veru  is  practically  free  from  tubules  of  any  type. 
The  veru  finally  ends  by  decreasing  into  four  ridges  of  elevation, 
the  inferior  striae,  which  are  lost  in  the  floor  of  the  urethra.  The 
veru  is  4.25  mm.  long,  .3  mm.  high  and  1.4  mm.  wide  at  its  greatest 
diameter. 

FosTUS  33S  MM.  Long  (CR),  At  Biktii 
(No.  8,  Pathological  Department  of  The  Johns  Hopkins  Hospital) 

As  in  the  preceding  specimens,  the  floor  of  the  prostatic  urethra 
in  its  upper  portion  presents  essentially  the  same  three  elevations 
previously  termed  the  superior  stris.  The  middle  elevation  is 
here  the  largest  and  all  three  have  their  origin  soon  after  the  last 
of  the  sphincteric  fibers  are  passed.  Each  is  covered  with  mucous 
membrane  several  cell  layers  deep,  below  which  is  the  stroma 
extending  well  up  into  each  elevation.  Even  at  the  level  of  the 
superior  striae  the  Irregularity  of  the  mucous  covering  is  present 
and  beneath  the  surface  the  definite  tubules  of  the  veru  arising 
from  this  infolding  or  pit-formation  is  well  demonstrated.  The 
tubules  of  the  middle  prostatic  lobe  at  this  time  are  situated  some- 
what deeply  beneath  the  urethral  floor  just  above  the  irregular 
ejaculatory  ducts  and  well  separated  from  the  first-mentioned 
tubules  by  a  rather  thick  layer  of  stroma  tissue. 

In  their  course  down  the  urethra  the  superior  strise  soon  lose 
their  identity  and  become  fused  with  the  middle  elevation,  which 
then  becomes  the  upper  portion  of  the  verumontanum.  At  this 
level  the  prostatic  utricle  is  first  encountered  as  a  somewhat 
irregular  circular  aperture  .2  mm.  in  diameter,  lined  with  mucous 
membrane  several  cell  layers  deep,  surrounded  by  numerous 
strands  of  loosely  packed  stroma.  Beyond  this  is  the  more  definite 
stroma  capsule  which  contains  the  tubules  of  mucous  membrane 
origin,  some  three  or  four  on  each  side  situated  along  the  lateral 
margins  of  the  veru.  In  its  path  through  the  veru  the  utricle 
becomes  quite  irregular,  its  mucous  lining  evaginating  well  into 
the  adjacent  stroma  to  form  well-defined  tubules,  all  of  which 
empty  into  the  utricle  itself.  The  outer  series  of  verual  tubules 
of  mucous  membrane  origin  all  empty  into  the  prostatic  urethra 
along  the  sides  of  the  veru.  At  this  level,  the  superior  or  upper 
third  of  the  organ,  the  tubules  of  true  prostatic  origin  (middle 
lobe)  have  not  taken  a  place  in  the  substance  of  the  veru  itself. 

In  the  following  sections  the  ejaculatory  ducts  are  traced  upward 
through  the  substance  of  the  prostate,  gradually  becoming  smaller, 
although  still  maintaining  their  rather  marked  irregularity  of 
outline.  In  their  upward  course  they  are  observed  literally  push- 
ing up  into  the  substance  of  the  veru  several  tubules  of  prostatic 
origin.  These  later  become  pushed  to  either  side  of  the  veru  and 
finally  open  up  into  the  prostatic  urethra  on  either  side  of  the 
veru.  At  this  level  the  tubules  of  mucous  membrane  origin  have 
practically  all  disappeared,  for  they  occupy  for  the  most  part  only 
the  superior  third  of  the  veru.  Traversing  the  substance  of  the 
veru  the  outline  of  the  utricle  becomes  more  and  more  convoluted 
and  its  ensuing  tubule  formation  becomes  more  marked  so  that 
at  the  level  of  its  opening  into  the  posterior  urethra  there  is  a 
veritable  nest  of  tubules  emptying  into  its  lumen  for  the  most 
part  along  the  mid-line  but  to  some  extent  also  along  its  lateral 
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walls.  The  utricle  opens  into  the  urethra  before  the  ejaculatory 
ducts  and  while  the  latter  structures  are  still  elliptical  lumina  on 
either  side  of  the  utricle  lying  a  little  less  than  .3  mm.  below  the 
urethral  floor.  From  this  picture  the  ejaculatory  ducts  pursue  a 
rapid  course  upward  toward  the  tip  of  the  veru  and  finally  open 
on  the  upper  lateral  walls  of  the  organ  on  either  side  of  the  open- 
ing of  the  utricle.  The  utricle  measures  .3  mm.  long  and,  although 
very  irregular,  tends  to  be  sword-shaped  and  measures  1  mm.  by 
.2  mm.  in  diameter. 

At  this  level  and  in  the  succeeding  slides  the  tubules  of  prostatic 
origin  become  more  numerous  and  practically  comprise  the  entire 
veru  except  for  the  few  supporting  strands  of  intertubular  stroma. 
This  picture  continues  for  only  about  the  third  quarter  length  of 
the  veru,  after  which  a  mass  of  stroma  tissue  comprises  the 
remaining  or  last  quarter  length  of  the  organ  with  only  a  rare 
tubule  opening  along  its  lateral  margin.  Finally,  the  veru  fades 
away  into  three  rather  ill-deflned  elevations  or  striae,  which 
eventually  become  lost  as  they  approach  the  level  of  the  urethral 
floor  in  the  direction  of  the  external  sphincter.  The  veru  in  this 
specimen  is  nearly  4  mm.  long,  1  mm.  high  and  1.5  mm.  wide  in 
its  greatest  width. 

SUMMARY 

( 1 )  At  the  thirteenth  week  of  fcetal  life  the  verunioiitanum  is 
merely  a  rounded  elevation  arising  from  the  posterior  urethral 
floor.  It  is  composed  of  undifferentiated  mesenchymatous  cells 
and  covered  with  mucous  membrane.  Three  strise  merge  above 
to  form  its  elevation  and  the  same  number  are  encountered 
below  at  its  termination.  It  has  no  tubular  elements  and 
measures  .7  mm.  in  height  and  the  same  in  breadth  at  its 
widest  portion.  It  contains  the  prostatic  utricle  and  the 
terminal  portions  of  the  ejaculatory  ducts. 

(2)  By  the  fourteenth  week  definite  glandular  tubules  of 
the  veru  liave  appeared,  arising  from  invaginations  of  its 
mucous  covering  and  occupying  a  definite  position  about  the 
periphery  of  the  organ.  These  tubules  open  into  the  posterior 
urethra.  The  prostatic  utricle  is  contained  entirely  within  the 
veru  in  this  specimen. 

(3)  A  second  group  of  tubules  of  the  veru  appear  by  the 
sixteenth  week.  These  are  prostatic  in  origin,  arising  from  the 
suburethral  portion  of  the  middle  lobe.  They  occupy  a  posi- 
tion just  below  the  outer  strata  of  peripheral  tubules  and  all 
open  into  the  urethra  along  the  middle  third  of  the  veru. 

(4)  The  nineteenth  week  of  fcetal  life  brings  no  material 
change  in  the  character  of  the  elements  entering  into  the 
formation  of  the  veru  other  than  observed  in  the  preceding 
specimens.  Tlie  tubules  of  prostatic  origin  arc,  however,  more 
numerous. 

(5)  At  the  twenty-fifth  week  the  peripheral  tubules  arising 
from  the  invaginating  mucous  membrane  and  also  the  middle 
strata  tubules  of  prostatic  origin  are  readily  identified.  In 
addition  irregularities  of  the  walls  of  the  prostatic  utricle  and 
to  some  extent  of  the  ejaculatory  ducts  are  observed,  with 
tubule-formation  from  the  evaginating  lining  of  the  utricle. 

(G)  The  utricle  opens  into  the  'posterior  urethra  at  the 
summit  of  tlie  veru  between  the  twenty-fifth  and  thirty-first 
week.  At  the  later  date  the  three  groups  of  tubules  entering 
into  the  formation  of  the  veru  are  clearly  identified. 

(7)  At  birth  the  veru  measures  4  mm.  long,  1  mm.  high 
and  1.5  mm.  in  width.    It  is  a  highly  glandular  organ  and  the 


three  sets  of  tubules,  (a)  those  about  the  upper  portion  and 
periphery  arising  from  the  invaginating  urethral  mucosa, 
(b)  those  situated  in  the  middle  and  lower  portion  arising 
from  the  prostatic  middle  lobe,  and  (c)  those  about  the 
utricle  arising  from  the  evaginating  mucous  lining  of  the 
utricde  are  easily  recognized.  It  contains  also  the  terminal 
portions  of  the  ejaculatory  ducts  and  the  prostatic  utricle. 

My  thanks  are  due  Dr.  Hugh  H.  Young,  director  of  the 
James  Buchanan  Brady  TJrological  Institute,  for  the  un- 
limited laboratory  privileges  extended;  to  Dr.  George  L. 
Streeter,  of  the  Embryological  Department  of  the  Carnegie 
Institution  of  Washington,  for  the  generous  supply  of 
material,  and  to  Dr.  Charles  W.  Bethune,  of  the  Sisters' 
Hospital,  Buffalo,  for  his  painstaking  care  in  making  the 
photomicrographs. 
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DESCRIPTION  OF  PLATES 

Fi(}_  1. — Spec.  No.  76So,  Carnegie  Collection.  Foetus  SO. 3  mm. 
long,  13  weeks  old.  Transverse  section  through  the  upper  limit 
of  the  verumontanum.  A.  Central  superior  stria.  B.  Tubules  of 
the  prostate  gland  (middle  lobe). 

Fig.  2. — Spec.  No.  76Sc,  Carnegie  Collection.  Foetus  80.3  mm. 
long,  13  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle.  B.  Common  ejaculatory 
ducts  opening  into  the  prostatic  urethra.  No  inherent  glandular 
tubules  are  noted  at  this  stage. 

Fig.  3.— Spec.  No.  135Se,  Carnegie  Collection.  Foetus  105  mm. 
long,  14  weeks  old.  Transverse  section  through  the  upper  portion 
of  the  verumontanum.  A.  Prostatic  utricle.  B.  Common  ejacu- 
latory ducts.  C.  Early  invagination  of  the  mucous  covering  to 
form  the  peripheral  tubules. 

Fig.  4.— Spec.  No.  1358e,  Carnegie  Collection.  Foetus  105  mm. 
long,  14  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle.  B.  Common  ejaculatory 
ducts.  C.  Fibrous  strands  firmly  attaching  the  tip  of  the  veru  to 
the  roof  of  the  uretlira  (an  anomaly).  D.  Peripheral  gland  tubules 
of  mucous  membrane  origin. 

Fig.  5. — Spec.  No.  1018,  Carnegie  Collection.  Foetus  130  mm. 
long,  16  weeks  old.    Transverse  section  through  the  upper  portion 
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of  the  veruraontanum.  A.  Undifferentiated  mesenchyme  of  the 
veru.  B.  Peripheral  tubules  of  mucous  membrane  origin.  C. 
Pitting  of  the  mucous  covering  to  form  tubules. 

Fig.  6. — Spec.  No.  1018,  Carnegie  Collection.  Foetus  130  mm. 
long,  16  weeks  old.  Transverse  section  through  the  lower  third  of 
the  verumontanum.  A.  Prostatic  utricle.  B.  Opening  of  the  com- 
mon ejaculatory  ducts  into  the  urethra.  C.  Gland  tubules  of 
prostatic  origin  (middle  lobe)  entering  into  the  base  and  sub- 
peripheral  portion  of  the  veru. 

Fig.  7. — Spec.  No.  1049,  Carnegie  Collection.  Foetus  171.4  mm. 
long,  19  weeks  old.  Transverse  section  through  the  upper  portion 
of  the  verumontanum.  A.  Prostatic  utricle  surrounded  by  a 
beginning  stroma-like  sheath.  B.  Common  ejaculatory  ducts. 
C.  Gland  tubules  of  mucous  membrane  origin. 

Fig.  8. — Spec.  No.  1049,  Carnegie  Collection.  Foetus  171.4  mm. 
long,  19  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle.  B.  Common  ejaculatory 
ducts.    C.  Gland  tubules  of  prostatic  origin   (middle  lobe). 

Fig.  9. — Spec.  No.  1171,  Carnegie  Collection.  Fostus  178  mm. 
long,  21  weeks  old.  Transverse  section  through  the  upper  portion 
of  the  verumontanum.  A.  Prostatic  utricle.  B.  Common  ejacu- 
latory ducts.    C.  Gland  tubules  of  mucous  membrane  origin. 

Fig.  10. — Spec.  No.  1171,  Carnegie  Collection.  Foetus  178  mm. 
long,  21  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle.  B.  Common  ejaculatory 
ducts.  C.  Gland  tubules  of  mucous  membrane  origin.  D.  Gland 
tubules  of  prostatic  origin   (middle  lobe). 

Fig.  11. — Spec.  No.  1172,  Carnegie  Collection.  Foetus  221  mm. 
long,  25  weeks  old.  Transverse  section  through  the  tip  of  the 
verumontanum.  A.  Prostatic  utricle  showing  the  irregularity  of 
its  lining  membrane.    B.  Common  ejaculatory  ducts  showing  the 


irregularity  of  their  walls.  C.  Gland  tubules  of  mucous  membrane 
origin. 

Fig.  12.— Spec.  No.  1172,  Carnegie  Collection.  Ftetus  221  mm. 
long,  25  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle  pointing  its  subsequent  path 
of  opening  into  the  urethra.  B,  Common  ejaculatory  ducts.  C. 
Gland  tubules  of  utricular  origin,  formed  from  the  evagination  of 
the  walls  of  the  utricle.    D.  Gland  tubules  of  prostatic  origin. 

Fig.  13.— Spec.  No.  7,  J.  H.  Hosp.  Obstet.  Service.  Foetus  276  mm. 
long,  31  weeks  old.  Transverse  section  through  the  upper  portion 
of  the  verumontanum.  A.  Prostatic  utricle.  B.  Common  ejacu- 
latory ducts.  C.  Gland  tubules  of  mucous  membrane  origin.  D. 
Gland  tubules  of  utricular  origin. 

Fig.  14. — Spec.  No.  7,  J.  H.  Hosp.  Obstet.  Service.  Foetus  276  mm. 
long,  31  weeks  old.  Transverse  section  through  the  middle  of  the 
verumontanum.  A.  Prostatic  utricle  opening  into  the  urethra. 
B.  Openings  of  the  common  ejaculatory  ducts.  C.  Opening  of  a 
gland  tubule  of  prostatic  origin.  D.  Gland  tubule  of  utricular 
origin,  later  opening  into  the  prostatic  utricle. 

Fig.  15. — Spec.  No.  8,  J.  H.  Hosp.  Path.  Service.  Fcetus  338  mm. 
long,  at  birth.  Transverse  section  through  the  tip  of  the  veru- 
montanum. A.  Opening  of  the  prostatic  utricle  into  the  urethra 
with  tubules  entering  it  in  the  mid-line.  B.  Common  ejaculatory 
ducts.  C.  Gland  tubules  of  utricular  origin.  D.  Gland  tubules  of 
prostatic  origin  (middle  lobe).  E.  Tubule  of  mucous  membrane 
origin. 

Fig.  16. — Spec.  No.  8,  J.  H.  Hosp.  Path.  Service.  Foetus  338  mm. 
long,  at  birth.  Transverse  section  through  the  lower  portion  of  the 
verumontanum  beyond  the  openings  of  the  utricle  and  ejacu- 
latory ducts.  A.  Openings  of  peripheral  gland  tubules  of  mucous 
membrane  origin.  B.  Gland  tubules  of  prostatic  origin  (middle 
lobe). 
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Hospital) 


Ckmus  has  been  studied  graphically  by  many  investigators, 
but  their  results  have  not  been  unifonn  because  mechanical 
methods  were  relied  on  until  the  introduction  of  electromyog- 
raphy. In  the  present  work  a  few  cases  were  studied  inten- 
sively by  means  of  the  string  galvanometer  and  the  results  seem 
to  show  that  clonus  gives  a  typical  electromyogram,  the  details 
of  which  perhaps  throw  light  on  the  nature  of  clonus.  Begin- 
ning slowly,  the  periods  between  contractions  soon  shorten  to 
a  constant  length,  and  this  periodicity  then  varies  not  at  all 
with  fatigue,  and  only  slightly  with  change  of  muscular  ten- 
sion. Clonus  was  kept  up  for  half  an  hour  in  one  case.  In 
different  individuals  the  average  length  of  these  periods  varies 
only  by  a  few  hundredths  of  a  second,  the  shortest  being  .13 
second  and  the  longest  .17  second.  From  the  theoretical 
standpoint  the  coincidence  of  this  rate  of  clonus  with  the  rate 
of  other  organic  tremors  brings  to  mind  interesting  specula- 
tions in  regard  to  the  nature  of  intrinsic  neuro-muscular 
rhythms. 

LITERATURE 

The  study  of  clonus  by  graphic  methods  dates  as  far  back  as 
1880,  when  Alexander  James  "  recorded  the  contractions  me- 
chanically. In  the  next  few  years  Horseley,*  Gowers,°  and 
MacWilliam  "  did  similar  work,  using  either  levers  or  tambours 


connected  with  the  moving  foot.  All  of  them  report  the  rate 
of  clonus  to  be  between  seven  and  ten  per  second,  except  Mac- 
William,  who  records  one  case  with  a  rate  of  14.  Examination 
of  his  records,  however,  shows  that  the  waves  are  in  pairs,  and 
he  himself  states  that  this  fast  rate  was  recorded  with  the 
tambour  attached  directly  to  the  contracting  muscle,  whereas 
the  foot  was  vibrating  simultaneously  at  a  rate  of  seven.  This 
14  rate,  therefore,  is  evidently  an  artefact  due  to  the  mechani- 
cal arrangement  of  the  tambour. 

In  the  years  1904-1907,  four  other  investigators  repeated 
and  enlarged  upon  this  earlier  work.  Their  interest  hinged 
largely  on  the  making  of  a  differential  diagnosis  between 
"hysterical"  and  "true"  clonus.  In  their  cases  of  true 
clonus  the  rate  averaged  between  five  and  seven  per  second. 
Claude  and  Eose '  found  tliat  six  per  second  was  the  usual  rate. 
Axenfeld'  called  it  six  or  seven  and  found  that  Jendrassik 
reinforcement  increased  the  rate.  Levi"  worked  on  15  dif- 
ferent individuals  and  found  the  usual  rate  to  be  six  or  seven, 
with  one  case  as  low  as  five  per  second.  He  states  that  fatigue 
increased  the  rate.  His  studies  on  clonus  in  normal  and  in 
hysterical  individuals  showed  that  they  gave  a  much  more 
irregular  cun-e  than  that  registered  by  the  organic  cases. 
Eshner '  also  found  the  rate  in  organic  cases  to  vary  between 
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5.8  and  8.0  per  second,  and  showed  that  reinforcement  in- 
creased the  rate. 

In  the  last  few  years  three  workers  have  applied  the  string 
galvanometer  to  this  study.  Wertheim  Salomonson  "  examined 
several  cases  of  organic  disease  and  made  simultaneous  electro- 
myographic and  mechanical  records,  which  show  that  the 
electrical  discharge  comes  at  the  beginning  of  the  muscular 
contraction.  He  found  the  rate  of  ankle  clonus  to  be  about 
eight  per  second,  and  shows  a  most  interesting  record  of  an 
hysterical  clonus  in  which  there  is  a  continuous  tetanus-like 
series  of  small  waves  underlying  the  larger  waves  that  appear 
with  the  clonic  muscular  contraction. 

Gregor  and  Schilder'  made  electromyograms  of  the  mus- 
cular contractions  in  many  forms  of  nervous  disease ;  among 
others  they  show  records  of  patellar  and  ankle  clonus.  These 
are  at  the  rate  of  7  to  9.5  and  some  of  the  individual  con- 
tractions give  several  small  action-currents.  They  mention 
this  point  as  characteristic,  thereby  differing  from  Salomon- 
son  "  who  says  that  there  is  but  one  action-current  for  each 
clonic  contraction.  In  an  earlier  paper '  they  had  stated  that 
there  was  but  one  "  impulse  "  for  each  clonic  contraction.  All 
three  of  these  authors  speak  of  the  action-currents  as  STOony- 
mous  with  the  "  Innervationsimpulse,"  an  interpretation  taken 
from  Piper"  who  did  the  pioneer  work  in  electromyography. 

METHOD 

The  apparatus  used  for  recording  the  action-currents  of  the 
muscles  studied  was  the  string  galvanometer  designed  by  Dr. 
H.  B.  Williams  and  manufactured  by  C.  P.  Hindle  &  Co.  This 
is  a  standard  machine  such  as  is  used  in  "  heart  stations " 
for  electrocardiographic  work.  The  optical  system  and  record- 
ing camera  were  also  the  stock  type  made  by  this  company, 
except  that  a  special  gear  was  introduced  to  give  greater  speed 
to  the  film;  with  this  addition  a  speed  of  from  20  to  27  cm. 
per  second  was  obtainable.  For  electromyographic  work  of 
this  kind  any  string  galvanometer  might  be  used  with  slight 
adaptation;  descriptions  of  such  modifications  are  given  by 
Williams,'"  Snyder  "  and  Forbes.'  The  string  used  was  the  one 
supplied  with  the  apparatus  and  consisted  of  a  gilded  quartz 
fiber  3  micra  in  diameter  with  a  resistance  of  5000  ohms. 

Electromyography,  or  the  study  of  the  action-currents  of  the 
skeletal  muscles,  has  been  described  from  the  physiological 
standpoint  by  Piper,"  but  a  short  description  of  the  metliod  as 
applied  to  the  study  of  clonus  may  be  insei-ted  here : 

In  order  to  record  the  electrical  changes  in  a  contracting 
muscle  a  continuous  circuit  must  be  established  through  that 
muscle  and  the  string  of  the  galvanometer;  thus  there  must 
be  two  electrodes  on  the  body  surface,  one  connected  with  each 
end  of  the  string.  One  of  these  is  applied  to  the  skin  just  over 
tlie  belly  of  the  muscle  to  be  studied,  and  the  other  is  placed 
over  some  nearby  skin  area  beneath  which  there  is  no  muscular 
contraction.  For  example,  in  studying  ankle  clonus,  one 
electrode  is  placed  over  the  belly  of  the  gastrocnemius  and  the 
other  in  the  popliteal  space.  In  patellar  clonus  one  is  over  the 
rectus  femoris  about  20  cm.  above  the  patella  in  the  mid-line, 
while  the  other  is  fastened  to  the  inner  side  of  the  leg  about 


6  cm.  away,  over  a  spot  where  no  muscular  contraction  takes 
place  during  patellar  clonus.  In  this  way  action-currents  of 
the  clonus  are  alone  recorded. 

In  studying  ankle  clonus  the  subject  lay  prone  with  the  knee- 
joint  fully  extended.  The  skin  was  washed  with  soap  and 
water,  dried  with  ether,  and  the  electrodes  were  then  applied 
to  the  points  designated  above.  These  electrodes  were  of  the 
non-polarizable  type  described  by  Piper"  and  by  Forbes.' 
They  consist,  briefly,  of  funnels  filed  off  at  the  small  end  so  as 
to  admit  a  rubber  stopper ;  a  piece  of  cat's  bladder  is  stretched 
over  the  larger  end,  and  a  zinc  rod  is  thrust  through  the 
rubber  stopper  into  the  cell  which  is  filled  with  a  saturated 
solution  of  zinc  sulphate.  The  leads  from  the  galvanometer 
string  are  attached  to  these  zinc  rods  and  the  solution,  per- 
meating the  animal  membrane,  makes  the  necessary  electrical 
connection  with  the  body  of  the  patient.* 

With  the  patient  in  position  and  the  skin  prepared,  the 
electrodes  are  firmly  fastened  to  the  appropriate  spots  with 
narrow  roller  bandages.  The  galvanometer  is  then  set  with 
the  string  at  such  a  tension  that  1  millivolt  causes  a  deflection 
of  1  cm.  on  the  record.  The  connections  are  made  with  the 
patient;  the  resistance  of  the  patient  is  measured  and  com- 
pensated, and  the  camera  and  lights  are  arranged  for  the 
making  of  the  record.  Then  an  assistant  sets  up  ankle  clonus 
by  pressing  sharply  on  the  ball  of  the  foot.  In  the  case  of 
patellar  clonus  the  procedure  is  the  same  except  that  the 
patient  lies  supine  and  pressure  is  exerted  on  the  patella  to 
set  up  contractions  in  the  rectus  femoris. 

When  stimulation  was  kept  up  over  a  long  period  of  time, 
as  in  the  fatigue  studies,  it  was  found  that  the  assistant  be- 
came tired  before  the  clonus,  so  it  was  necessarj^  for  the  gal- 
vanometer operator  to  change  places  with  him  every  five  or 
ten  minutes.  This  gave  a  short  hiatus  in  the  continuity  of  the 
clonus,  but  not  of  long  enough  duration  to  admit  of  much 
recovery  from  fatigue. 

In  some  experiments  the  effect  of  a  light  pressure  on  tlie 
ball  of  the  foot  was  compared  with  that  of  strong  pressure. 
No  accurate  quantitative  measurement  of  tliese  variations  in 
stimulation  was  attempted  because  only  the  grosser  variations 
seemed  to  cause  any  corresponding  changes  in  the  periodicity, 
rate,  and  size  of  the  action-current. 

In  relation  to  the  leaking  out  of  the  zinc  sulphate  solution 
from  the  electrodes  an  interesting  artefact  was  noticed  which 
has  been  considered  as  possibly  a  physiological  manifestation 
by  Wertheim  Salomonson."  In  his  records  of  clonus,  he 
noticed  that  sometimes  there  was  a  slow  wave  following  the 
quick  action-currents.  In  the  present  experiments  it  was 
found  that  such  slow  curves  always  appeared  when  the  solu- 
tion leaked  out  of  the  electrode,  allowing  the  membrane  to 


*  The  leaking  out  of  the  zinc  sulphate  solution  was  often  trouble- 
some. An  easy  way  to  overcome  this  was  devised  by  placing  a 
funnel  of  slightly  larger  size  tightly  over  the  completed  electrode 
and  filling  in  the  space  between  the  two  funnels  with  celloidin, 
thus  effectively  sealing  up  the  loose  connection  between  the  cat's 
bladder  and  the  inner  funnel. 
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retract  slightly  from  the  skin  and  thus  to  cause  a  change  of 
contact  with  each  movement  of  the  underlying  muscle.  Accu- 
rately applied  electrodes  would  give  no  slow  waves  at  the 
beginning  of  an  experiment,  but  during  the  next  15  minutes 
tliere  would  be  a  gradual  appearance  of  such  waves  coincident 
with  the  leakage  from  the  electrode  (Fig.  1). 


iW*%^ 


In  this  figure  the  upper  tracing  .shows  an  electromyogram 
taken  witli  the  electrodes  in  firm  contact  with  the  skin  (Table 
IX,  Film  3).  The  lower  tracing  was  made  11  minutes  later 
with  electrodes  imchanged  except  for  leakage  of  zinc  sulphate 
(Table  IX,  Film  9). 

OBSERVATIONS 

By  the  method  described  above,  five  patients  were  intensively 
studied;  two  of  these  had  patellar  clonus  alone,  two  had 
ankle  clonus  alone,  and  one  had  both  patellar  and  ankle  clonus. 
The  results  of  tliese  observations  are  arranged  below  in  nine 
tables. 

The  first  patient,  H.  A.,  was  a  boy  of  16  with  a  right- 
hemiplegia  for  13  years.  The  initial  lesion  was  probably  an 
embolus.  During  the  last  two  years  he  had  been  having 
epileptiform  convulsions.  The  right  leg  showed  both  ankle 
and  patellar  clonus  and  both  the  right  arm  and  right  leg  showed 
extensor  weakness.    Babinski's  sign  was  present  on  the  right. 

The  next  patient,  J.  M.,  was  a  boy  aged  eight,  admitted 
March,  1918,  for  broncho-pneumonia.  In  June,  1914,  he  was 
admitted  in  a  delirium;  he  was  found  to  have  typhoid  fever 
and  bilateral  ankle  clonus  without  Babinski's  sign.  In  J\ily 
of  that  year  he  had  a  period  of  psychotic  behavior.  In  191(3 
ho  had  rheumatic  fever,  and  in  November,  1917,  he  came  back 
with  choreiform  twitchings  that  were  thought  to  be  habit 
spasms.  The  clonus  was  more  marked  in  1918  than  at  any 
time  previously  observed. 

The  tliird  patient,  E.  P.,  male,  aged  40,  had  phthysis  11 
years  ago,  and  eight  years  ago  headaches  with  loss  of  sphincter 
control  and  weakness  of  the  right  leg.  For  tlie  last  five  years 
he  liad  had  unconscious  attacks.  A  diagnosis  of  cerebrospinal 
sypliilis  was  made  on  the  laboratory  findings.  There  was  slight 
weakness  of  the  right  leg  with  ankle  clonus  and  a  positive 
Babinski. 

E.  L.  was  a  boy  of  14,  whose  illness  began  six  months  ago 
with  drowsiness,  unsteady  gait,  and  incontinence.  From  the 
pbysical  examination  a  diagnosis  of  cerebellar  tumor  was  made 
and  an  exploratory  operation  was  performed.  The  tumor  was 
not  located,  but  great  intracranial  pressure  was  relieved.  The 
]iatellar  clonus  which  was  present  in  the  left  leg  before  opera- 
tion disappeared  thereafter. 

M.  S.  was  a  woman  of  40,  who  had  had  ])ain  in  the  arms  and 
legs  for  five  years,  with  staggering,  ataxia,  and  slight  bilateral 


spasticity  for  one  year.  There  was  hypertension  and  the  fundi 
showed  extensive  arteriosclerosis.  Both  legs  showed  patellar 
clonus,  slight  ankle  clonus,  and  Babinski. 

In  arranging  these  tables,  the  time  at  which  each  record  was 
made  is  placed  in  the  first  column.  In  the  second  column  is  the 
number  of  the  film.  The  third  column  is  headed  "  Periodi- 
city." This  signifies  the  length  of  time  elapsing  between  the 
beginning  of  one  contraction  and  the  beginning  of  the  next 
in  a  clonus  series.  It  is  taken  for  granted  that  the  appearance 
of  the  first  wave  in  the  electromyogram  of  a  contraction  bears 
a  constant  relation  to  the  beginning  of  the  mechanical  con- 
traction of  the  muscle.  Simultaneous  mechanical  and  elec- 
trical records  made  by  Salomonson'^  show  the  reliability  of 
this  criterion.  In  recording  the  periods  of  the  clonic  contrac- 
tions, each  period  was  measured  with  dividers  and  read  o£E 
against  the  time  as  registered  in  fiftieths  of  a  second  by  the 
tuning-fork.  If  the  same  length  of  period  repeated  itself  this 
was  indicated  by  writing  the  number  of  times  of  the  repetition 
above  and  to  the  right  of  the  number.    For  example  in  Table  I, 

TABLE  I.— ANKLE  CLONUS 
(H.  A.,  March  8,  1918) 


3     . 

=  g_ 

B 

O  CJ 

•-S 

o  " 

* 

Periodicity 

li! 

1^ 

tt 

Remarks 

1 

J3 

E 
!5 

2  3 

<  o 

.3.15 

1 

.18,  .1.5',  .14,  .15= 

6.6 

2. 

110 

2 

3.16 

2 

.IG*,  .17.  .16*  ... 

6.2 

1.5 

no 

3 

.3.18 

3 

.10* 

6,2 

3 

no 

2 

3.18 

4 

.14* 

7,1 

2.5 

120 

3 

3.20 

5 

.15" 

6.6 

2. 

120 

3 

3.21 

6 

.14*,  .15= 

6.8 

2. 

no 

3 

TABLE  II.— ANKLE  CLONUS 
(H.  A.,  April  27,1918) 


3.16 
3.17 
3.22 
3.22 

3.25 
3.25 

3.27 
3.28 
3.28 
3.31 


6.2 
5.9 
6.0 
18',  .16*,      j  6.4 


,17",  .16-, 
.15. 
18*,  .14=,  .16. 


20 
.15 
.16 

,18=, 

15*, 

.is- 
le, 

.17,. 


.19.. 

17-". 

16, 

',  .14 

.15 

,  .18, 

.17. 

,  .17' 

.18 

,.14,. 

15% 

14, 

5.6  j  0.7 

6.7  2.5 


15=,  .16"... 
10,  .14=,  .15' 


—  t- 

Eg 

*■  y  o 

S'S " 

•<  at  V 

130 

4 

130 

5 

145 

5 

130 

6 

160 

6 

140 

6 

160 

7 

160 

5 

150 

4 

135 

5 

Light  steady 

stimulus. 
Same  stimulus. 

Light  steady 

stimulus. 
Sudden  increase  in 

stimulus  during 

record. 
Light  steady 

stimulus. 
Sudden  increase  in 

stimulus  during 

record. 
Light  steady 

stimulus. 
Strong  stimulus. 

Continued  strong 

stimulus. 
Continued  strong 

stimulus. 
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TABLE  III.— ANKLE  CLONUS 
(J.  M.,  March  20,  1918) 


4. 

3 

£ 

Periodicity 

rt  1- 

II     ilfg 

Remarks 

0,  C 

"  o 

fc: 

>  S 

>  ^  oj     >  ^  n 

2.35 

1 

.16,  .14,  .12", 
.13',  .13,  .14=, 
.13%  .15=,  .12", 
.15. 

7.8 

3. 

80 

2 

2.45 

2 

.15,  .14»,  .15, 
.14='. 

7.1 

1. 

100 

2 

2.47 

3 

.14,  .13,  .14,  .12, 
.14=,  .12,  .14,  .12, 
.12=,  .13,  .14. 

7.6 

2. 

1.50 

3.5 

A  few  waves  between 
contractions. 

2.47 

4 

.13%  .12%  .14, 
.12%  .14,  .12. 

7.6 

1.5 

150 

3.5 

TABLE  IV.— ANKLE  CLONUS 
(J.  M.,  April  13,1918) 


.13'" 

13=,  .14,  .13=, 
.12,  .14,  .l:V: 
IT 


Periodicity 


26,  .16%  .16= . 

7.6 
7.6 

14,  .1.3' I  7.6 


1.3%  .14,  .1.3%. 14 
.13,  .14,  .13'. 
13'" 


13" 

14'" 

13,  .15, .13" 

13' 

15,  .14,   .13...  . 

13,  .14=,  .15,  .13, 

.15,  .14,  .15=, 

.14.' 

1,3%  .14,  .1.3%  .14 


14%  .13\ 

13' 


13%  .12=.. 


12%  .1.3%  .13,  .12 
.13,  .12%  .13. 


i=£ 

-Co 

Hi 

3.5 

150 

4 

5. 

125 

3 

6. 

125 

3 

6. 

125 

3 

4.5 

125 

4 

4. 

110 

2 

5. 

110 

3 

3.5 

110 

3 

3.5 

110 

3 

4. 

110 

3 

3.5 

135 

4 

3.5 

135 

4 

4. 

135 

4 

3. 

135 

3 

3. 

135 

3 

3.5 

135 

4 

4. 

100 

3 

4. 

110 

4 

4.5 

1.35 

4 

Irregular,  discon- 
tinuous clonus. 
Clonus  regular  ami 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

contintious. 
Clonus  regular  and 

continuous. 
Clonus  regular  and 

continuous. 

Clonus  regular  and 

continuotis. 
Clonus  regular  and 

continuous. 
Less  continuous, 

needs  a  forcible 

flexion  every  min. 

or  two  to  keep  it 

going. 
Patient  begins  to 

complain  of  fatigue. 


Stronger  !.tiuiuliis. 


TABLE  v.— ANKLE  CLONUS 
(R.  P.,  April  15, 19IS) 


1 

E 
E 

Periodicity 

1.1 
>^ 

<  o 

<aD. 

lis 

Remarks 

Clonus  kept  up  from 
2.35  to  2.59 

2.35 

2.36 
2.39 

2.42 
2.45 

1 

3 

4 
5 

6 

7 
8 

.21,  .18,  .16% 

.15=,  .14%  .16% 

.14%  .15'. 
.20,  .18.  .16% 

.1.5'. 
.20=.  .16%  .14, 

.15=,  .16,  .17% 

.lo'»". 
.22,.20,.18%  .16% 

15^'. 
,18'" 

6.6 

6.4 
6.5 

6.5 
5.5 

6.2 
5.9 
5.9 
5.8 
5.5 
5.3 
5.2 

3.5 

3.5 
3. 

3. 

1.0 

.2 
.2 

1.5 

2. 

1.3 

1. 

0.7 

0.5 

110 

110 
120 

125 
100 

150 
135 
120 
100 
150 
165 
150 
150 
135 

5 

5 
6 

5 
5 

4 
4 
3 
3 

4 
5 
4 
4 
4 

Fresh  stimulus. 
Fresh  stimulus. 

Fresh  stimulus. 

Sample  out  of  a  3 
min.  steady  clonus 
from   one  stimulus. 

2.50 

.16' 

2.55 
2.56 

.16,  .17" 

.17" 

2.48. 
Sample  out  of  same 

series. 
Sample  out  of  same 

.=ieries. 
Sample  out  of  same 

series. 
Sample  out  of  same 

series. 
Sample  out  of  same 

series. 
Sample  out  of  same 

series. 
Sample  out  of  same 

series. 
Strong  fresh 

stimulus. 

2.57 

9 
10 
11 
12 
13 

.17* 

2.58 
2.58 
2.58 
2.58 

.18' 

.18,  .19= 

.19' 

m 

2.59 

14  .16,  .15%  .16 

6.5 

3. 

N.  B.  At  2.48  a  steady  pressure  on  the  ball  of  the  foot  was  beeun  and  continued 
without  appreciable  change  until  the  clonus  spontaneously  faded  away  at  2.5Si'. 
Then  a  new  strong:  stretch  was  given  to  the  muscle,  starting  up  a  new  clonus  at  2.59. 

Xo.  5,  the  periodicity  was  .15  of  a  second  for  31  consecutive 
contractions,  this  is  then  written  .15". 

In  the  next  column  the  records  of  periodicity  are  averaged 
and  interpolated  into  the  rate  per  second  of  the  clonus  as  a 
whole.  For  example,  a  periodicity  of  .15  equals  a  rate  of  6.(5 
per  second. 

The  fifth  column  gives  measuj-ements  of  the  amplitude  of 
the  waves  recorded  on  the  moving  film.    These  represent  the 

TABLE  VI.— PATELLAR  CLONUS 
(H.  A.,  March  8,  1918) 


E 

Periodicity 

|s 

4,   C 

=S  b  c 

Uemarks 

1 

E 

3 

?  3 
aj  c: 
*•  — 

s  i 

■So 

III 

3.35 

1 

Average  .16. .  . 

6.2 

1.5 

150 

2. 

Two  to  three  con- 
tractions onlv. 

3.37 

2 

Average  .16. .  . 

6.2 

1.5 

140 

2. 

Two  to  three  ton- 
traetions  onlv. 

3.39 

3 

Average  .16. .  . 

6.2 

2, 

120 

2.5 

Two  to  three  con- 
tractions onlv. 

3.41 

4 

Average  .1,55. . 

6.4 

2. 

110 

2. 

Two  to  three  con- 
tractions only. 
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TABLE  VII.— PATELLAR  CLONUS 
(E.  L.,  March  16, 1918.     Cerebellar  Tumor) 


4.00 
4.02 
4.02 
4.05 
4.06 
4.08 


,20,  .20,  .16. 

.17,  .15' 

.17,  .15-'.  ... 

.20. 

.19.  .17=.... 
.18,  .15= 


t3 

3     . 

££ 

aE 

Su 

be 

2  t 

=JO     . 

2  2 

s  ^ 

sii 

<  o 

■<  o 

5.2? 

3. 

50 

6.t> 

1. 

75 

6.4 

1. 

85 

3. 

45 

5.7 

2. 

100 

6.0 

1. 

100 

TABLE  VIII.— PATELLAR  CLONUS 
(M.  S.,  March  29,  1918) 


S 

o 

1 

3 

3.30 

1 

3.31 

2 

3.31 

3 

2.32 

4 

3.33 

5 

3.40 

6 

3.41 

7 

3.42 

8 

3.42 

9 

.10.... 
.09 ...  . 
.13,  .14 


Followed  by  tetanus 
for  one  see.,  tlien 
stimulus  given  and 
followed  by  tetanus. 

After  rest  of  one  min. 
new  stimulus,  fol- 
lowed by  tetanus. 

Clonus  more  easily 
elicited,  end  of  a 
series  recorded. 

Followed  by  tetanus 
at  rate  of  75. 

Running  into  irreg- 
ular tetanus. 


magnified  excursions  of  tlie  galvanometer  string,  which  in 
tui-n  were  caused  by  the  action  currents  in  the  contracting 
muscle.  Their  quantitative  value  lies  only  in  the  fact  that 
the  tension  of  the  string  is  so  arranged  that  one  millivolt  causes 
a  deflection  of  1.  cm.,  but  this  is  again  affected  by  the  resistance 
of  the  patient  in  circuit,  so  the  figures  are  only  valuable  for 
comparison  in  a  series  of  observations  in  which  the  electrodes 
are  left  undisturbed.  This  is  the  ease  in  each  separate  table. 
In  the  sixtli  column  is  an  average  estimate  of  the  rate  per 
second  of  the  action-current  waves  which  go  to  make  up  the 
electro  myogram  of  a  single  clonic  contraction.  Those  small 
\\;nes  which  are  not  considered  lai-ge  enougli  to  represent  an 
action-current  are  not  counted.  A  factor  of  uncertainty, 
therefore,  enters  into  the  estimation  of  these  rates  and  they 
must  be  considered  as  only  approximate.  In  the  next  column 
tlie  number  of  waves  which  go  to  make  up  the  myogram  of  a 
single  contraction  are  averaged  and  recorded.  Here  again 
it  is  difficult  to  decide  whether  a  small  excursion  of  the  strintr 
is  worth  counting  as  a  true  wave. 


TABLE  IX.— PATELLAR  CLONUS 

(M.  A.,  April  2,1918) 


PerioJicity 

li 

3     . 

~E 

"aS 

l"- 

E|_ 

Remarks 

1 

1 

>  S 

■So 

<:  "  c. 

<  a  2 

3.40 

1 

.16=,  .13 

6.6 

3. 

70 

2 

3  twitches  followed 
by  tetanus  at  rate 
of  70. 

3.40 

2 

.16,  .14,  .12=.... 

t  .■■■> 

2. 

70 

3 

Slight  tetanus  after 
4  twitches. 

3.46 

3 

.17,  .16,  .14=,  .13, 
.12^ 

7.6 

2. 

70 

2 

Amplitude  in  ram., 
2-1,  5-2-1,  8-3-1-1, 
5-1-2-1,  8-1,  5-1-1. 

3.47 

4 

.16=,  .14',  .13,  .14, 
.13. 

7.1 

3. 

60 

2 

Followed  by  tetanus 
for  1.4  sec.  at  rate 
of  50  per  sec. 

3.48 

5 

.16=,.14=,  .13,.  12. 

7.1 

3. 

50 

2 

Followed  by  tetanus 
for   1.3  sec.  at  rate 
of  00  per  sec. 

3.55 

6 

.14°= 

7  1 

1,5 

60 

9 

started  at  3.53. 

3.55 

7 
8 

.14''              

7.1 
7.3 

1. 
2. 

50 
55 

1 
2 

3.57 

.16,  .14-',  .13'... 

New  stimulus,  and 

new  clonus  followed 

by  1.4  sec.  of  tetanus 

at  rate  of  50. 

3.57 

9 

.14,  .13%  .14=, 
.13=. 

7.4 

2. 

60 

2 

New  stimulus,  fol- 
lowed by  irregular 
tetanus  for  0.2  sec. 

DISCUSSION 

An  examination  of  the  above  tables  brings  out  several  char- 
acteristics of  clonic  contractions.  In  the  first  place  it  will  be 
noticed  that  the  first  few  periods  are  longer  than  the  succeed- 
ing ones  and  that  it  takes  some  time  for  the  clonus  to  fall  into 
a  steady  rhythm  (Fig.  .5).  For  example  in  Table  V,  Film  4, 
the  first  period  is  .22  seconds  and  the  second  is  .20,  followed 
by  three  periods  of  .18  and  four  of  .16  before  the  clonus  falls 
into  its  regular  periodicity  of  .15;  this  is  also  shown  in  the 
third  film  of  this  table,  where  after  a  preliminarj'  unsettled 
series,  the  contractions  finally  repeat  themselves  160  times  at 
.15  seconds.  This  seems  to  be  as  characteristic  of  patellar 
clonus  as  it  is  of  ankle  clonus  (see  Tables  VIII  and  IX).  It 
also  appears  that  in  any  series  of  records  the  ones  toward  the 
end  of  the  experiment  are  more  regular  than  those  at  the 
beginning  (see  Table  IV). 

The  effect  of  repeated  clonus  and  of  long  continued  clonus 
was  also  studied  in  relation  to  fatigue.  Other  investigators, 
notably  Levi,*^  have  stated  that  fatigue  causes  an  increase  in  the 
rate  of  the  clonus.  In  the  present  studies  such  was  not  found 
to  be  the  case;  in  fact  the  phenomenon  seems  to  be  remark- 
ably constant  after  the  steady  rate  has  once  been  reached.  For 
example  in  Table  IV  it  is  seen  that  the  rate  of  clonus  is  six 
per  second  at  25  minutes  past  three,  reaching  its  steady  rhythm 
of  7.6  per  second  two  minutes  later.  After  21  minutes  of  con- 
tinuous and  steady  clonus  the  rate  is  found  to  be  slower,  if 
anything,  and  at  three  fifty  when  the  patient  complains  of 
fatigue  the  rate  is  still  7.6.  At  three  fifty-seven  the  clonus 
has  been  continuous  for  half  an  hour  and  the  rate  is  7;.9,  but 
this  is  probably  due  not  to  fatigue,  but  to  the  factor  next  to  be 


252 


JOHNS   HOPKINS   HOSPITAL   BULLETIN 


[Ko.  333 


discussed,  namely  variation  in  the  strength  of  stimulus.  Patel- 
lar clonus  seems  to  be  equally  unaffected  by  fatigue :  Table  IX 
shows  a  rate  of  7.5,  in  Film  2,  and  at  the  end  of  17  minutes 
of  constant  clonus  the  rate  is  7.4  contractions  per  second.  In 
Table  V,  Films  7  to  13  show  a  clonus  kept  up  for  eight  minutes 
with  only  one  initial  flexion  of  the  ankle  as  a  stimulus;  the 
rate  is  slower  at  the  end  than  at  the  beginning.  The  patient 
had  altogether  24  minutes  of  clonus  and  began  with  a  rate  of 
6.6  and  ended  with  6.5  per  second.  Thus  it  seems  that  fatigue 
in  itself  does  not  cause  an  increase  in  the  rate  of  clonic  con- 
traction. 

Variation  of  the  strength  of  stimulus  used  to  excite  the 
clonus  does,  however,  seem  to  affect  the  rate.  This  is  well 
shown  in  Table  V  where  the  long  continued  clonus  drops  from 
a  rate  of  6.3  per  second  to  5.2  and  then  suddenly  Jumps  to  6.5 
when  a  strong  fresh  stimulus  is  given  (Films  6  to  14).  The 
explanation  of  this  is  as  follows:  at  the  beginning  the  assis- 
tant who  was  holding  the  patient's  foot  held  the  gastrocnemius 
strongly  and  steadily  stretched ;  after  two  or  three  minutes  hi? 
grip  became  fatigued  and  at  the  end  of  five  minutes  he  admitted 
he  was  feeling  tired,  so  there  was  without  doubt  a  gradual 
diminution  in  the  stimulus,  corresponding  to  the  fall  in  rate. 
When  the  new  forcible  flexion  is  given  to  the  ankle  at  two 
fifty-nine  the  rate  immediately  increases  from  5.2  to  6.5  ]ier 
second.  In  Table  II  there  are  recorded  experiments  especially 
made  to  demonstrate  this  point:  at  first  a  light  steady  pres- 
sure was  kept  on  the  ball  of  the  foot  for  six  minutes,  and  the 
rate  of  the  clonus  varied  between  6.2  and  5.9  per  second.  Then 
a  sudden  increase  in  stimulus  was  given  and  the  rate  quickened 
to  6.4.  With  the  relaxation  of  this  pressure  it  dropped  again 
to  5.6  and  when  a  continued  strong  stimulus  was  given  the 
rate  stayed  for  three  minutes  between  6.3  and  6.7.  It  is  in- 
teresting to  note  in  Table  II,  Films  3  and  4,  that  a  sudden 
increase,  altliough  it  quickens  the  average  rate,  first  causes  a 
few  slow  periods  like  the  slow  onset  of  an  entirely  new  clonus. 

The  amplitude  of  tlie  waves  is  the  only  factor  that  seems 
to  keep  pace  with  the  strength  of  stinmlus  and  the  rate  of 
clonus.  With  a  strong  stimulus  and  quick  rate  the  electrical 
discharge  from  the  muscle  causes  higher  waves  to  bo  registered 
on  the  electromyogram  than  when  the  stimuhis  is  weak  and  tlic> 
rate  slower.  This  shows  well  in  Table  II  and  is  conspicuous 
in  Table  V.  Where  there  is  a  new  strong  stimulus  applied  to 
the  muscle  the  waves  average  from  3  to  3.5  mm.  in  heiglit, 
but  in  the  long  continued  clonus  (in  Films  6  to  13,  Table  V) 
a  gradual  decrease  is  shown,  the  last  waves  being  only  0.5  mm. 
in  height,  increasing  suddenly  again  to  3  with  the  new  stim- 
ulus. Table  TI  shows  records  of  observations  where  the  in- 
rrcasod  stinmlus  was  applied  wliile  the  record  was  being  taken. 
In  Film  3  a  light  steady  pressure  was  being  kept  up  whicli 
gave  waves  with  an  average  height  of  0.1  mm.  The  stimulus 
was  then  suddenly  increased  and  the  size  of  the  waves  im- 
mediately became  2.5  nmi.  In  Film  4  this  same  thing  is 
repeated  with  an  increase  of  300  per  cent  in  the  amplitude  of 
the  waves.  Thus  with  an  increased  stimulus  and  quickened 
rate  the  electrical  discharge  seems  to  increase. 


The  6th  and  7tli  columns  in  the  table  show  little  of  im- 
portance and  too  few  cases  were  studied  to  make  any  general 
conclusions,  but  it  may  be  worth  noting  that  in  patellar  clonus 
(Tables  VI,  VII,  VIII,  IX)  the  individual  contractions  are 
usually  made  up  of  only  two  waves  the  rate  of  which  average 
SO  per  second,  whereas  ankle  clonus  showed  about  four  waves 
to  each  contraction  with  an  average  rate  of  125  per  second. 
This  suggests  that  patellar  clonus  is  a  simpler  mechanism  than 
ankle  clonus,  approximating  more  nearly  a  series  of  tendon 
reflexes.  Salomonson"  says  that  in  true  clonus  there  is  but 
one  action-current  for  each  contraction,  and  that  if  two  or 
more  are  foimd  they  are  to  be  considered  artefacts  due  to  an 
"  interference  phenomenon."  He  believes  that  such  inter- 
ference arises  when  the  electrodes  are  wrongly  placed  on  the 
muscle.  The  presumption  is  that  the  electrodes  are  so  placed 
that  a  single  action-current  is  recorded  more  than  once.""  That 
groups  of  action-currents  from  a  single  contraction  of  a  clonus 
series  are  not  due  to  such  an  artefact  is  proved  by  recording  a 
tendon  reflex  which  shows  a  single  diphasic  wave  (Fig.  6)  and 
then,  with  the  electrodes  unaltered,  eliciting  a  clonus  whicli 
shows  several  action-currents  to  each  contraction  (Fig.  7). 

A  correlation  of  the  height  of  the  patient  with  his  rate  of 
clonus  indicates  that  small  size  and  high  rate  of  the  clonus  go 
together.  H.  A.  and  M.  S.  were  the  smallest  patients,  and 
their  average  rate  was  7.6,  the  others  averaging  6.5  per  second. 
This  falls  in  line  with  the  observations  of  Alexander  James '" 
who  states  that  "  the  rapidity  of  ankle  clonus  is  in  inverse 
ratio  to  the  height  of  the  individual."* 

Most  observers  who  have  written  on  the  subject  of  clonus 
have  tried  to  differentiate  sharply  "  true  clonus  "  from  '"'  volun- 
tary clonus  "  or  "  hysterical  clonus."  ' "  "  Since  this  paper 
deals  with  only  five  cases,  all  of  which  are  obviously  "  organic  '" 
it  might  seem  irrelevant  to  take  up  Hie  discussion  of  this  ditfer- 
erentiation,  but  in  one  case  of  patellar  clonus  (Table  VIII) 
a  constant  tendency  was  noticed  for  the  clonus  to  go  over  into 
a  tonic  cramp-like  contraction  (Fig.  4).  This  tonic  contrac- 
tion gives  a  tetanic  series  of  waves  resembling  those  shown  by 
Salomonson  in  hysterical  clonus  and  others  shown  by  Gregor 
and  Schilder  ^(f's- «),  where  a  voluntary  contraction  of 
the  quadriceps  muscle  turns  into  a  typical  patellar  clonus. 
The  case  described  in  Table  VIII  is  one  of  spastic  paraplegia 
with  no  hint  of  hysterical  complication.  Tlie  otlier  ease  in  this 
series  which  showed  a  tendency  toward  tetanic  contractions 
complicating  the  pure  clonus,  in  the  case  of  J.  M.  (Tables  III 
and  IV).  His  records  not  only  always  showed  several  waves 
to  each  contraction,  but  also  an  occasional  wave  or  a  sliort 
tetanus  was  found  between  the  clonic  contractions.  The  fact 
that  this  is  the  case  of  post-typhoidal  clonus  without  Babinski's 
sign  makes  one  wonder  if  there  is  a  possible  "  voluntary  " 
component  here,  especially  as  the  boy  stated  that  he  liked  to 
balance  his  foot  so  it  would  jerk,  and  enjoyed  the  interest 
taken  in  him  by  the  physicians.  Because  of  such  facts  as  these 
it  seems  wiser  to  make  no  sharp  distinction  between  the  "  true 
clonus"  of  organic  origin,  and  the  "pseudo  clonus"  of 
hysteria.  In  the  present  state  of  our  knowledge  it  is  more 
reasonable  to  think  of  clonus  as  a  slow,  rhythmical  neuro- 
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muscular  phenomenon  which  may  be  more  or  less  complicated 
by  iJie  faster  rhythms  of  the  psychobiologically  determined 
"  voluntary  "  contraction. 

THEORETICAL 
There  is  probably  no  distinct  line  between  clonic  and  sus- 
tained muscular  contraction.  Voluntary  contraction  is  sus- 
tained, giving  a  tetanic  electromyogram,  but  certain  individuals 
ran  voluntarily  induce  a  clonus.  It  is  notable  that  such  a 
clonus  falls  into  the  usual  rate  of  about  7  per  second," ' '°  but 
it  is  less  regular  than  the  pathological  clonus  studied  in  this 
paper,  and  it  can  only  be  elicited  by  people  with  hyperactive 
reflexes  or  after  fatigue  of  the  muscles  involved."  In  this 
connection  it  is  interesting  to  remember  that  clonus  is  found 
after  wasting  diseases  such  as  typhoid  fever."  Then  there  is 
the  great  group  of  hysterical  clonus  which  resembles  the 
voluntary  type.  Only  one  hysterical  case  has  been  studied 
electromyographically,'°  but  this  one  shows  a  definite  tetanic 
(\olnntary)  rhythm  underlying  the  clonus.  It  should  be  of 
great  interest  therefore  to  study  all  clonic  contractions  electro- 
myographically.  In  this  way  a  new  diagnostic  criterion  might 
be  foimd  between  hysterical  and  organic  cases.  The  question 
would  be  what  difference  one  might  find  in  the  clonus  in  states 
111'  nuniial  psychobiological  integration  and  in  states  of  hysteri- 
cal malintegration,  when  compared  with  the  organic  cases.  In 
purely  organic  clonus  there  is  no  sign  of  electrical  activity  in 
the  nmscle  between  contractions.  It  is  interesting  that  in  the 
case  of  M.  S.  where  the  patellar  clonus  passes  over  into  a 
tetanic  spasm,  the  rate  and  the  number  of  action-currents  per 
contraction  increases  as  the  spasm  comes  on,  until  the  tracing 
becomes  that  of  a  continuous  contraction  (Fig.  4).  Illustra- 
tions of  the  opposite  condition  are  shown  by  Gregor  and 
Schilder  8  (Figs.  47  and  «)  -^yhere  attempts  at  voluntary  contrac- 
tion of  a  paretic  muscle  give  electromyograms  showing  transi- 
•  tion  from  tetanus  to  clonus. 

Most  writers  on  clonus  agree  with  Langelaan  "  who  states 
that  clonus  is  a  reflex  symptom,  or  a  series  of  them;  and  that 
the  stretching  which  follows  a  contraction  is  a  new  stimulus 
to  the  proprioceptors  and  calls  forth  another  reflex  twitch ;  thus 
the  symptom  propagates  itself  until  fatigue  or  inhibition  puts 
an  end  to  it.  If  this  were  the  true  explanation  of  clonus  we 
would  expect  a  much  shorter  periodicity  than  that  which  is 
observed ;  Snyder  "  found  that  the  reflex  time  of  the  knee  jerk 
was  about  0.011  seconds.  If  then  clonus  was  purely  a  self- 
jtropagated  proprioceptive  reflex  we  would  expect  it  to  have  a 
much  higher  rate,  for  in  eliciting  clonus  we  keep  the  muscles 
stretched,  thus  stimulating  their  proprioceptors,  which  can 
reflexly  cause  a  contraction  in  0.011  of  a  second;  the  muscle 
(lieu  relaxes  only  to  find  the  stretching  stimulus  still  there 
to  set  up  another  contraction.  The  fact  that  the  average 
periodicity  is  0.1.5  seconds  when  the  reflex  time  is  only  0.011 
must  be  explained. 

There  seem  to  be  three  theoretical  possibilities.  First,  it  may 
be  that  the  relaxation  time  of  the  muscle  takes  up  0.1  of  a 
second  or  more.     Secondly,  a  summation  of  stimuli  through 


.the  proprioceptors  may  be  necessary  to  cause  the  next  contrac- 
tion. And  lastly  central  inhibition  may  play  a  role.  The  first 
two  possibilities  should  be  studied  experimentally.  For  the 
last  there  is  some  clinical  evidence  already;  evidence  for  the 
existence  of  some  energ}'  constantly  tending  to  excite  muscular 
contraction,  but  normally  held  in  check  by  inhibition.  Re- 
moval of  this  inhibition  by  decerebration,  by  central  lesion,  or 
positive  motor  efliort,  causes  more  or  less  permanent  muscular 
contraction.  There  seem  to  be  all  degrees,  from  slight  spasti- 
city to  permanent  contracture,  but  the  interesting  point  is  that 
whatever  the  cause  of  heightened  muscular  tone  may  be,  the 
rate  of  tlie  clonus  (or  of  the  tremor  in  such  diseases  as 
paralysis  agitans)  falls  always  into  approximately  the  same 
rhythm. 

Piper,  Salomonson,  Gregor  and  Schilder  speak  of  "  Inner- 
vationsimpulse "  when  referring  to  action-currents  in  mus- 
cles, taking  for  granted  that  each  action-current  represents  a 
single  nerve  impulse.  This  theory  is  not  supported  by  the 
more  recent  investigations  of  Forbes  and  Eappleye  °  who  have 
shown  that  warming  and  cooling  the  muscle  changes  the  rate 
of  its  action-currents.  They  conclude  (p.  254)  that  "the 
rhythm  observed  in  muscle  response  is  not  the  rhythm  of 
motor  nerve  impulses,  but  is  dependent,  as  Buchanan  main- 
tains, on  the  condition  of  the  muscle."  Action-currents  there- 
fore, must  be  looked  upon  as  electrical  concomitants  of  neuro- 
muscular activity,  their  rate  and  character  being  controlled 
not  only  by  the  rate  of  the  nerve  impulse,  but  also  by  the 
physiological  state  of  the  muscle  itself. 

In  closing  I  wish  to  express  my  appreciation  to  Messrs. 
L.  S.  Chapman  and  P.  E.  Holtz  for  their  help  in  making  the 
galvanometric  records.  I  also  wish  to  thank  Dr.  Meyer  for 
his  interest  in  the  work,  and  the  other  physicians  of  the  hos- 
pital who  gave  me  the  opportunity  to  study  their  cases. 

CONCLUSIONS 

(1)  Electromyography  is  a  more  accurate  and  more  easily 
applied  method  for  the  study  of  muscular  phenomena  than 
those  formerly  applied  to  clinical  observation. 

(3)   Clonus  gives  a  characteristic  electromyogram. 

(3)  Fatigue  does  not  afl'ect  the  rate  of  clonus. 

(4)  Increased  stimulus  increases  the  rate  of  clonus  and  the 
size  of  the  electromyographic  waves,  but  does  not  change  the 
rate  of  tlie  action-currents. 

(5)  The  number  of  action-currents  per  contraction  varies 
with  the  type  of  the  clonus. 
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DESCRIPTION  OP  PLATE 

Fig.  2. — Ankle  clonus;  electromyogram  from  gastrocnemius 
muscle.     (See  Table  II,  Film  2.) 

Fiu.  3. — Patellar  clonus;  from  rectus  femoris  muscle.  (See 
Table  VIII,  Film  9.) 


11. 
12. 
13. 
14. 
1912. 
15. 
16. 
17. 
18. 
19. 


Fio.  4. — Patellar  clonus  ending  In  spasm,  electromyogram  show- 
ing the  transition  from  periodic  to  tetanic  waves.  (See  Table  IX 
Film  5.) 

Fig.  5. — Patellar  clonus,  low  speed  film,  showing  that  the 
periods  are  longer  at  the  beginuing,  and  quickly  shorten  to  a 
more  constant  periodicity,  in  this  case  the  periods  are:  .17,  .14,  .12''. 
(See  Table  VIII,  PMlm  4.) 

Fic.  6. — Patellar  reflex,  showing  single  diphasic  wave. 

Fig.  7. — Patellar  clonus,  record  taken  immediately  after  Fig.  6 
without  shifting  electrodes.  Clonus  set  up  by  steady  pressure 
on  patella.  Note  that  each  contraction  has  several  action- 
currents. 

In  each  case  the  upper  tracing  is  the  shadow  of  the  tuning-fork 
vibrating  at  50  D.  V.  per  second,  and  the  lower  is  the  electro- 
myogram. 


LAVOISIER  AND  THE   HISTORY  OF  THE   PHYSIOLOGY   OF   RESPI- 
RATION AND  METABOLISM.      CONTEMPORARY 
VIEWS  OF  LIFE  PROCESSES 

Bj'  John  C.  Hemmetek,  M.  D.,  Phil.  D. 


Autoiiie  Laurent  Lavoisier,  the  sou  of  a  rieli  merchant,  was 
Ijorii  August  2G,  1743,  in  Paris.  Little  can  be  ascertained  con- 
cerning the  degree  of  culture  and  the  intellectual  status  of  his 
parents.  Alphonse  de  Candolle  in  his  "  History  of  Science 
and  of  Scientific  Men"  gives  no  reference  to  the  genealogy. 
De  Candolle,  a  member  of  the  Academy  of  Sciences,  Paris, 
would  have  been  in  a  position  to  ascertain  the  truth  on  this 
point.  Galton  and  Wilhelm  Ostwald,  who  endeavored  to  trace 
I  he  ancestry  of  Lavoisier.  Prof.  Edouard  Grimoux  (Lavoisier) 
gives  the  genealogy  of  this  famous  chemist  on  the  paternal  side 
hack  to  1620  (see  Grimoux,  pp.  325-331).  There  is  no  one 
in  the  list  of  ancestors  from  whom  it  could  be  claimed  tliat 
Lavoisier  received  his  great  genius  by  hereditary  transmis- 
sion. The  studies  in  the  hereditary  transmission  of  genius  by 
Galton,  de  Candolle,  Ostwald,  and  Kaibmayr,  find  no  family 
basis  for  their  theories  in  the  genealogy  of  Lavoisier.  He  was 
educated  at  the  College  Mazarin,  his  studies  being  directed 
towards  the  study  of  law.  He  soon  developed  a  preference  for 
natural  science.  He  was  instructed  in  astronomy  by  La  Caille, 
in  cliemistry  by  Rouelle,  and  in  botany  by  Bernard  de  Jussieu. 

The  earliest  of  Lavoisier's  inquiries  was  an  "  Analysis  of 
Gypsum,"  presented  to  the  Academy  of  Sciences  in  1765,  and 
published  in  the  collection  of  "Memoires  de  Divers  Savants," 
1 768.  His  next  work  of  importance  was  a  paper  on  "  The 
Practical  Illumination  of  the  Streets  of  Paris,"  for  which  a 
prize  had  been  offered  by  the  Chief  of  Police,  M.  de  Sartiiiu. 
This  prize  was  not  awarded  to  Lavoisier,  but  his  suggestions 
were  of  such  importance  that  the  King  directed  that  a  gold 
medal  be  bestowed  upon  the  young  author  at  the  public  sitting 
of  the  Academy  in  April,  1766.  Two  years  later,  at  the  age 
nl'  2'k  he  was  admitted  to  the  French  Academy  of  Sciences. 

lie  sought  and  received  appointment  as  "  Fermier  General," 
a  ])osition  unique  in  the  French  Government  of  that  day.  The 
cIo.se.st  approximalitin  to  it  appears  to  be  a  sub-oHicer  in  tlie 


Department  of  Agriculture,  controlling  mainly  the  revenues 
(tax  on  salts,  state  sales  on  tobacco,  etc.). 

In  this  position  he  showed  himself  a  skilful  administrator. 
In  1776  Tourgot  placed  him  at  the  head  of  the  Regie  des 
Salpetres,  where  he  introduced  many  improvements  into  the 
manufacture  of  gunpowder.  Prom  1778  to  1785  he  gave  atten- 
tion to  agriculture  and  contributed  many  valuable  suggestions 
to  the  science  of  husbandry.  In  1787  he  was  elected  to  the 
Provincial  Assembly  of  Orleans.  In  1788  he  became  one  of 
the  trustees  of  the  Bank  of  Discount  and  in  1789  he  was  an 
assistant  deputy  to  the  Constituent  Assembly.  In  1790  he 
was  a  member  of  the  Commission  on  Weights  and  Measures  and 
developed  great  interest  in  the  preparation  of  a  new  decimal 
system.  In  1791,  as  one  of  the  commissioners  of  tlie  Treasury, 
he  published  ■an  essay  "  De  la  Richesse  Nationale  de  France," 
in  which  he  presented  a  plan  for  the  collection  of  taxes.  It 
was  said  by  the  Minister  of  Public  Instruction  (who  published 
all  of  his  works  from  1864  to  1893)  that  this  essay  was  a  fore- 
runner of  a  complete  treatise  on  this  important  subject,  and 
entitles  him  to  a  high  rank  among  political  economists. 

In  the  "  Qiuvres  de  Lavoisier,"  "  piibliecs  par  les  Soins  de 
son  Excellence,  le  Ministre  de  V Instruction  Puhlique,"  1864- 
1893,  the  incontrovertible  evidence  of  great  gift  of  exposition, 
power  of  logic  and  luiparalleled  acuteness  is  manifested. 
These  works  embody  the  principles  out  of  which  chemical 
science  was  to  be  renovated.  His  greatest  work  is  his  "  Traite 
Elementaire  de  Chimie,"  3  vols.,  1789,  in  whicli  the  basis  of 
modern  chemistry  is  laid.  In  1777  he  published  in  tlie 
"  Memoirs  of  the  Academy  of  Sciences "  an  essay,  "  Du 
Principe  Constitutif  de  la  Chaleur,"  whicli  marks  the  transi- 
tion of  his  attention  to  the  application  of  chemistry  to  physi- 
ology. Some  of  the  more  specific  experimentations  on  physi- 
ologic chemistry  will  lie  explained  at  a  later  stage.  By  this 
time,  the   rcvolutiimarv   movement  against   Fxjuis    XV'I  and 
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Marie  Antoinette  was  in  full  progress.  He  was  collecting 
all  his  writings  with  the  ultimate  view  of  remodelling  them 
into  a  single  work,  when  the  course  of  the  revolutionary  events 
brought  him  to  a  premature  end.  Dupin,  a  member  of  the 
Convention,  having  on  May  2,  1794,  introduced  a  formal  accu- 
sation against  all  the  farmers  of  the  public  revenue  (Fermier 
General)  Lavoisier  delivered  himself  up  and  was  imprisoned. 
On  the  6th  he  was  involved  in  the  general  sentence  of  death 
against  the  corporation  to  which  he  belonged,  and  two  days 
later  he  was  giiillotined.  His"  essays  were  collected  and  pub- 
lished by  his  widow  (who  afterward  married  Count  Rumford). 
under  the  title  of  "  Memoires  de  Physique  de  et  Chimie,"  in 
two  volumes.  A  complete  edition  of  his  works  has  been  pub- 
lished under  the  supervision  of  the  Minister  of  Instruction 
at  the  expense  of  the  government  (4  vols.,  Paris,  1864-1868). 
Literature. — Grimaux :  "  Lavoisier,  d'apres  sa  correspond- 
anee,  ses  manuscrits,  ses  papiers  de  famille  et  d'autres  docu- 
ments, inedits  (1888)." 

Schultze :   "  Lavoisier  der  Begriinder  der  Chemie." 
Gunning,  J.  W. :    "  L'Empirisme  et  la  Science.     Esquisse 
Historique  sur  Lavoisier.    Archive  neederland.  de  sc.  esactes, 
etc.    La  Haye,  1871,  VI,  473-483." 

For  Portrait,  see  "Hundred  (The)  Greatest  Men,"  Vol.  6, 
London,  1880.    Also  Purland,  T. :    Collection  II. 

Brougham  (Henry,  Lord  Brougham)  :  "Lives  of  Philoso- 
phers," see  chapter  on  Lavoisier. 

During  the  years  which  followed  her  husband's  death, 
Mme.  Lavoisier  was  preoccupied  with  numerous  affairs  of  a 
personal  nature.  These  finished,  she  hastened  to  complete  the 
task  undertaken  by  her  husband  and  arrested  by  his  death. 

In  1792  Lavoisier  had  conceived  the  idea  of  publishing  his 
principal  data,  and  of  collecting  the  works  of  the  other  scien- 
tists who  had  contributed  to  the  making  of  modern  chemistry 
a  greater  science.  This  work  was  to  be  compiled  in  eight 
volumes.  The  first  imprint  was  made  at  the  end  of  April,  1793. 
Lavoisier,  with  the  help  of  Seguin,  did  the  proof-reading 
during  his  detention.  When  he  died,  the  first  two  volumes 
were  almost  entirely  printed,  as  well  as  a  few  pages  of  the 
fourth.  The  fourth  year  (1796),  Mme.  Lavoisier  had  a  meet- 
ing with  Seguin  in  order  that  these  works  might  appear  before 
the  public  and  asked  him  to  edit  a  preface,  but  she  required 
that  it  should  brand  the  men  guilty  of  Lavoisier's  death. 
Seguin  refused.  "  To  denounce  those  who  had  him  condemned 
or  who  let  him  perish  does  not  strike  my  fancy  and,  on  the 
other  hand,  would  diminish  the  horror  that  the  event  has  left 
in  all  hearts.  There  are  certain  things  more  difficult  to  tell 
than  to  have  told  by  the  consciences  of  those  to  whom  they  were 
presented.  Oftentimes  they  acquire  more  force  from  these 
witnesses.  If  you  do  not  agree  with  me,  you  may  have  your 
own  \iews  printed ;  in  your  own  words  they  would  acquire  a 
more  convincing  tone,  proceeding  directly  from  you."  (Letter 
from  Seguin  dated  July  18,  1796.)  At  the  same  time,  he  sent 
with  this  letter  a  sample  of  a  preface  which  could  never  have 
pleased  Mme.  Lavoisier,  for  he  attributed  to  himself  an  equal 
part  with  Lavoisier  in  the  project  of  the  publication  of  the 
works,  saying,  for  example,  "  The  plan  we  had  tliought  about, 
the  design  we  were  meditating,"  etc. 


Mme.  Lavoisier  gave  up  the  .project  temporarily  but  took  it 
up  a  few  years  later.  She  edited  an  introduction  herself,  in 
which  she  explained  the  conditions  under  which  Lavoisier  had 
undertaken  this  work.    We  publish  it  in  its  entirety : 

In  1792,  Lavoisier  conceived  the  Idea  of  making  a  collection  of 
all  his  works  that  had  been  read  at  the  Academy  during  the  20 
preceding  years.  In  a  way,  it  was  the  making  of  modern  chemical 
history. 

To  make  this  history  more  interesting  and  more  complete,  he 
had  proposed  to  add  the  worlds  of  those  who,  having  adopted  his 
system,  had  made  experiments  in  his  behalf. 

This  collection  was  to  number  about  eight  volumes. 

Europe  knows  why  they  were  never  completed. 

Almost  all  of  the  first,  all  of  the  second,  a  few  pages  of  the 
fourth,  have  been  finished. 

Many  scientists  have  desired  to  see  those  published.  We  hesi- 
tated a  long  time.  It  is  difficult  not  to  feel  a  certain  fear  when  it 
comes  to  publishing  the  unfinished  works  of  a  man  who  justly 
enjoys  a  great  reputation.  It  is  when  we  have  lost  him  that 
friendship  must  become  impartial  and  show  only  what  might  add 
to  the  glory  of  a  cherished  and  honored  name. 

We  would  have  persisted;  and  their  fragments  would  never  have 
appeared  if  they  had  not  contained  (page  7S  of  the  second  volume) 
one  of  Lavoisier's  ideas  which  claims,  from  the  accompanying 
proofs,  that  he  was  the  founder  of  the  new  chemical  theory. 

Thus  it  becomes  a  duty  to  confirm  the  views  which  scientists 
have  expressed  in  regard  to  this  question. 

We  beg  their  indulgence  for  the  mistakes  that  may  have  been 
made  in  some  other  part  of  this  collection. 

They  will  surely  grant  this  request  when  they  learn  that  most 
of  the  proofs  were  reviewed  in  the  author's  last  moments,  and  that, 
although  he  did  not  ignore  the  fact  that  his  murder  was  pre- 
meditated, M.  Lavoisier,  calm  and  courageous,  compiling  a  work 
which  he  thought  would  be  useful  to  science,  gave  a  memorable 
example  of  the  serenity  which  intellectual  purity  and  virtue  can 
produce  in  the  most  unfortunate  hours. 

The  two  volumes  of  the  "  Treatise  on  Chemistry,"  published 
in  1805,  were  not  placed  on  sale,  but  given  to  all  of  the  eminent 
men  of  this  period.  Cuvier  thanked  Mme.  Lavoisier  in  the 
following  words  for  her  gift  of  the  work  to  the  class  in  sciences 
at  the  Institute : 

Madame,  the  class  requests  me  to  thank  you  for  the  work  which 
you  have  so  kindly  given  them,  precious  to  all  as  well  as  to  each 
one.  Allow  me  to  offer  the  testimony  of  my  gratitude.  All  the 
friends  of  science  are  indebted  to  you  for  your  heroic  determina- 
tion to  publish  this  collection,  and  to  publish  it  as  it  had  been 
originally  planned,  a  sad  memorial  of  your  loss  as  well  as  theirs. 
These  incomplete  volumes,  these  unfinished  utterances,  make  a 
profound  impression.  What  truth,  it  seems,  we  were  about  to 
learn  in  a  book  which  began  with  so  many  truths  so  beautiful  and 
so  new,  and  yet  how  we  feel  the  horror  of  the  crime  renewed  in 
all  Its  force,  a  crime  which  has  afflicted  humanity  perhaps  for 
centuries! 

Historical  comments  upon  scientific  researches  are  subject  to 
manifold  errors.  The  language  of  science  has  undergone  so 
many  changes  in  the  course  of  time,  that  it  is  often  difficult 
to  grasp  the  real  ideas  of  an  author,  even  tliough  he  writes  in 
our  own  mother  tongue.  The  more  distant  his  views  may  be 
from  ours,  the  more  readily  are  we  tempted  to  form  erroneous 
impressions  of  his  meaning.  Indefinite  announcements  often 
have  been  considered  as  discoveries,  which  were  actually  and 
really  only  made  at  a  later  period.    Deficiency  of  exact  scien- 
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tific  knowledge  occasionally  produces  erroneous  ideas,  -nhicli 
may  engraft  themselves  as  truths,  by  repetition;  whereas,  if 
such  false  ideas  were  not  permitted  to  take  hold  of  us,  our 
thoughts  would  be  led  in  another,  safer  and  surer,  direction. 

No  one  can  become  independent  of  the  influence  which 
intellectual  activity  exerts  upon  seemingly  wholly  different 
fields  of  contemporary  knowledge.  Sensational  discoveries  are 
at  once  applied  to  other  branches  of  science,  and  like  newly 
issued  coins,  no  matter  how  limited  in  value,  are  overestimated, 
until  further  investigation  reveals  their  inferiority. 

All  this  is  true  of  our  own  time,  and  if  this  is  so,  we  may 
conclude  that  much  which  is  regarded  as  genuine  coin  to-day 
will  be  cast  aside  as  spurious  by  those  who  come  after  us.  A\  e 
have  a  right  to  hope,  however,  that  as  methods  of  investigation 
improve  and  the  true  value  of  the  acquisition  of  knowledge 
increases,  there  will  be  less  need  for  elimination  in  the  future. 
It  is  precisely  to  this  matter  of  advance  in  the  methods  of 
experimentation  that  I  wish  to  call  your  attention. 

I  will  not  take  you  back  into  remote  times,  only  a  period  of 
123  years,  and  review  the  ideas  which  engaged  the  minds  of 
men  of  that  time  on  the  remarkable  phenomena  of  nature. 
The  great  question  of  the  difference  between  the  organic  and 
the  inorganic  world  has  from  ages  immeiuorial  been  upper- 
most in  the  mind  of  the  scientist. 

The  status  of  the  natural  sciences  about  the  middle  of  the 
18th  century  was  by  no  means  a  low  one.  Bacon  in  a  most 
exemplary  manner  had  defined  the  fundamental  principles  of 
inductive  research ;  and  eminent  investigators,  such  as  Galileo, 
Kepler  and  Newton,  by  observation  and  experiment,  had  estab- 
lished the  most  important  fundamental  laws  of  physics.  In 
the  science  of  man,  the  advances  in  anatomy  by  Vesalius  were 
enhanced  by  the  discovery  of  the  circulation  of  the  blood  by 
Wm.  Harvey,  and  placed  upon  a  firm  basis  by  the  work  uf 
Haller.  Chemistry  enjoyed  special  growth  about  this  time  and 
we  shall  consider  this  with  greater  detail  since  the  activity  dl' 
Lavoisier  is  most  intimately  associated  with  its  development. 

In  my  biography  of  Haller  (Johns  Hopkins  ITospit.\l 
Bulletin,  Vol.  XIX,  March,  1008)  I  referred  occasionally  to 
one  who  stood  at  the  head  of  science  of  that  epoch — Geo.  Ernst 
Stahl — one  of  the  foremost  minds  of  his  time,  whose  views  not 
only  controlled  chemistry,  but  general  medicine  as  well. 
Stahl's  influence  rested  upon  the  fact  that  he  understood  how  to 
gather  together  into  one  general  viewpoint  the  various  natural 
sciences  of  his  time.  We  may  at  this  day  reject  as  false  liis 
so-called  "  phlogiston  "  and  "  anima  "  theories,  but  we  must 
not  forget  that  both  had  a  great  value,  because  the  sum  total 
of  the  then  existing  knowledge  was  embraced  in  a  unity  in 
Stahl's  doctrines  which  thereby  accomplished  what  we  now 
expect  from  each  single  theory. 

When  Lavoisier  began  liis  career,  the  phlogiston  theory  was 
universally  recognized  and  he  too  was  fully  in  accord  with  ii. 
for  he  included  the  hypothetical  heat  substance  and  light  sub- 
stance ill  his  table  of  chemical  elements.  (See  Wilholm  Ost- 
wald:  ''Pie  Fordcrung  des  Tagcs,"  p.  18.)  Looking  upon 
his  researches  from  their  beginning,  we  can  trace,  step  1iy  stop, 
the  method  by  which  he  at  first  iiesitatingly,  then  with  evcr- 
increasing   certainty,   began   to   donbt,   and    witli   convincint;- 


passion  for  new  truths,  began  to  criticize  and  finally  demon- 
strate the  untenableness  of  the  hypotheses  of  Stahl. 

Lavoisier  did  not  bring  about  this  advance  by  his  own  ex- 
clusive efl'orts,  but  by  the  adroit  use  of  the  discoveries  of  his 
contemporaries.  He  is,  however,  clearly  entitled  to  the  honor 
of  having  originally  applied  the  measures  adopted  at  a  later 
time  in  chemical  processes  and  by  which  he  really  is  to  be 
looked  upon  as  the  founder  of  modern  chemistry.  Borutteau 
in  Neuberger  and  Pagel's  "  Handbuch  der  Geschichte  d.  Medi- 
zin  "  calls  him  the  "  Vater  der'modernen  Chemie." 

It  is  not  my  intention  to  review  in  general  all  the  work  of 
this  great  man.  His  achievements  proper  have  been  detailed 
sufficiently  often,  and  for  lack  of  proper  time  I  must  refer  you 
to  the  excellent  statements  of  Grimaux,  Neuberger  and  Pagel 
{I.  c),  Kopp,  Ladenburg,  E.  V.  Meyer,  Wiirtz,  Lord  Brough- 
am, and  others.  One  more  point  I  wish  to  dwell  upon, 
namely :  Lavoisier's  demonstration  of  the  established  fact  that 
in  chemical  processes  the  amount  of  matter  present  is  neither 
increased  nor  diminished.  This  fact,  first  demonstrated  by 
him  in  a  number  of  experiments,  has  since  become  an  estab- 
lished law,  the  law  of  immutability  of  the  matter  present.  This 
law  applies  not  only  to  processes  pertaining  to  inorganic,  but 
also  to  organic  substances  and  for  all  interchanges  between 
these  and  the  outside  world.  Clear  as  this  is  to  us  now,  many 
statements  appeared  in  the  text-books  during  that  century 
contradicting  these  theories.  According  to  Vauquelin,  for 
example,  calcium  is  generated  in  the  body  of  the  chicken,  be- 
cause he  thought  he  had  discovered  that  more  of  this  substance 
was  excreted  than  had  been  ingested  by  this  animal. 

The  prominent  position  which  Lavoisier  holds  in  the  history 
of  physiology  is  due  to  his  series  of  researches  in  special  physi- 
ologic chemistry,  overthrowing  the  then  existing  "  vitalism  " 
of  Stahl  as  in  his  chemie  investigations  he  destroyed  the 
"  phlogiston  "  doctrine. 

The  subject  of  fire  and  heat  has  attracted  the  attention  of 
naturalists  from  time  immemorial.  Stahl  (1()60-1734)  ex- 
plained these  phenomena  by  affirming  that  "  heat  matter " 
was  contained  in  all  combustible  bodies  and  was  made  to  appear 
when  such  bodies  were  burned.  He  called  this  heat  matter 
"phlogiston."  Lavoisier,  however,  showed  that  the  burning 
of  combustible  substances — coal  for  example — depended  upon 
the  oxygen  contained  in  the  air,  an  element  recently  discovered 
by  Priestley  (1774)  and  almost  simultaneously  by  Schcele 
(1775) ;  also  that  animal  respiration  is  a  process  of  combus- 
tion by  which  this  0  combines  with  the  other  bodily  constit- 
uents of  the  animal,  and  that  by  this  union  with  0  the 
expired  air  contains  CO^  and  HnO,  as  already  previously 
demonstrated  by  Black.  True  to  his  theories,  and  not  satisfied 
with  his  general  ]iroofs  of  these  processes,  he  and  Seguin  made 
numerous  examinations  of  the  expiratory  air  of  man  and 
animals,  and  thus  added  largely  to  the  furtherance  of  our 
knowledge  of  the  phenomena  of  life.  Since  then  his  experi- 
ments have  often  been  repeated  by  almost  identical  methods. 

When  we  consider  that  liavoisier  was  the  originator  of  the 
practical  methods,  even  of  elementary  organic  analyses  in  use 
at  the  present  time,  and  that  by  the  same  he  demonstrated  the 
composition  of  the  organic  sulistance  as  made  up  of  C,  H,  0, 
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and  the  occasional  presence  of  jST,  we  can  realize  that  he  laid 
the  foundation  of  physiological  chemistry  in  such  complete- 
ness that  his  successors  could  merely  build  upon  the  structure 
he  had  created,  but  for  many  years  could  not  contribute  any 
material  additions.  We  have,  however,  not  exhausted  the 
subject  of  the  value  of  Lavoisier's  discoveries.  A  far  greater 
contribution  will  have  to  be  considered — the  explanation  of 
animal  heat. 

Physiologists  of  all  times  have  endeavored  to  expound  tlie 
phenomena  that  certain  members  of  the  animal  world,  all 
mammals  and  birds,  during  life,  possess  a  temperature  far 
exceeding  that  of  their  surrounding  conditions,  and  unchange- 
able under  the  most  diverse  circumstances.  Some  assumed 
that  this  body  heat  is  inborn  in  the  animal,  with  about  as  much 
reason  as  that  of  the  animists,  who  held  that  it  was  a  product 
of  the  soul  or  of  the  life-spirit,  to  which  all  the  mysterious 
problems  of  life  were  attributed.  An  exception  to  this  was 
made  by  the  so-called  iatro-mathematicians,  who  accounted  for 
body  heat  by  the  friction  of  the  blood  circulating  in  the  vessels, 
or  compared  it  to  heat  generated  during  putrefaction  and 
fermentation,  which  may  have  come  near  enough  to  truth 
without  leading  to  further  conclusions,  as  no  one  understood 
the  cause  of  heat  formation  in  those  conditions.  After 
Lavoisier,  however,  correctly  interpreted  the  process  of  com- 
bustion and  recognized  the  similarity  of  the  physiologic  chem- 
istry of  respiration  to  combustion,  he  was  naturally  led  to  view 
the  heat  formation  of  animals  from  the  same  standpoint. 

The  adherents  of  the  phlogiston  theory  looked  upon  fire  or 
heat  as  a  matter,  or  element,  like  their  other  "  elements  " — 
earth,  water  and  air.  During  combustion  and  the  so-called 
"calcination"  of  the  metals,  "phlogiston"  and  with  it  heat 
was  liberated  from  the  burning  bodies.  Later  when  com- 
bustible H  gas  was  discovered  by  Cavendish  in  1781,  many 
claimed  that  this  was  phlogiston  proper,  or  air  highly  charged 
with  it;  whilst,  on  the  other  hand,  0  was  thought  to  be 
"  dephlogisticated  "  air.  These  views  took  such  a  firm  hold 
on  the  chemists  of  that  time,  that  even  the  well-kno'mi  fact  of 
increase  in  weight  during  calcination,  which  Lavoisier  showed 
to  be  due  to  absorption  of  0,  did  not  convince  them  to  the 
contrary,  but  they  rather  added  a  new  hypothesis,  namely, 
that  phlogiston  possessed  a  "  negative  weight."  CO,  was  dis- 
covered by  Black  in  1757.  N  by  Eutherford  in  1772.  0  by 
Priestley,  1774;  Scheele,  1775;  Lavoisier,  1775;  Him,  1781. 

When,  however,  Lavoisier  had  become  thoroughly  convinced 
of  the  untenability  of  the  phlogiston  theory,  he  could  not  but 
draw  into  his  investigations  the  heat  that  was  generated  during 
all  processes  of  combustion.  Like  other  naturalists  he  still  sup- 
posed this  heat  was  some  form  of  matter,  although  unweigli- 
able;  an  imponderable  substance,  such  as  magnetism,  electricity 
and  the  like.  Although  this  conception  has  been  given  up,  the 
method  of  estimating  heat,  first  demonstrated  by  Laplace  and 
later  utilized  by  Lavoisier  to  measure  the  heat  produced  l)y 
animals,  still  holds  good  to-day.  And  since  they  compared  the 
heat  given  off  with  the  expired  CO,  they  believed  from  tlieir 
experiments  that  animal  heat  was  a  result  of  combustion  going 
on  dn  the  body. 


For  the  first  time  a  firm  foundation  was  laid  for  the  under- 
standing of  the  fundamental  phenomena  of  animal  life.  The 
conceptions  of  the  times  were  like  this :  The  animal  body  is  in 
the  main  composed  of  matter  consisting  of  C,  H,  0  and  X. 
These  elements  may,  however,  take  up  a  larger  amount  of  0 
than  they  originally  contain ;  therefore,  they  unite  with  the  0 
transmitted  by  respiration  whereby  CO,,  H„0  and  certain 
nitrogenous  bodies  are  formed  and  are  expelled.  By  this  com- 
bustion, heat  is  generated.  Now  since  a  portion  of  the  body 
substance  is  removed  by  excretion,  the  animal  loses  in  weight. 
This  loss  is  replenished  by  the  food  substances,  which  are  com- 
posed of  the  same  elements  as  the  animal  body  itself,  so  that 
with  proper  intake  it  will  continue  its  existence  for  a  longer 
period  of  time.  Life  process,  in  many  respects,  may  be  likened 
to  the  burning  of  a  lamp ;  in  fact,  the  materials  fed  to  the  latter 
are  identical  in  composition  with  the  food-stuffs. 

These  are  the  principal  features  of  the  theories  advanced  by 
Lavoisier  as  a  result  of  his  physiological  investigation,  of  such 
striking  simplicity  and  so  amply  verified  by  experiments,  one 
would  think  that  the  physiologists  of  his  time  would  eagerly 
seize  them  in  order  to  emerge  from  the  difficulties  of  under- 
standing the  phenomena  of  life.  This  was  by  no  means  the 
case,  and  by  study  of  the  literature  of  that  period,  we  shall 
endeavor  to  ascertain  the  reasons  therefor. 

Although  the  reign  of  the  phlogiston  theory  fell  by  the  blows 
given  by  the  chemical  discoveries  of  Lavoisier,  and  all  reputable 
chemists  sided  with  the  antiphlogistic  theor\-  (as  it  was  then 
termed  in  contradiction),  still  neither  physiologists  nor  phil- 
osophers, and  least  of  all  the  chemists,  in  reflecting  upon  the 
phenomena  of  life,  could  rid  themselves  of  the  opinion  that 
these  phenomena  were  of  an  entirely  different  order  from  those 
of  inorganic  nature,  and,  although  similar  in  character  in  some 
details,  must  arise  from  some  special  power  or  cause  of  their 
own.  Lavoisier's  chemical  theory  of  respiration  and  heat 
production  gave  no  answer  to  the  difficult  question  what  life 
really  is,  and  no  satisfactory  answer  to  the  question,  what  the 
hypothetic  cause  of  animal  heat  was,  whether,  according  to 
the  hypothesis  of  Paracelsus,  it  might  be  called  archetis,  or, 
according  to  Stahl,  it  was  the  anima,  the  soul  or  vital  force. 
The  thinkers  of  the  time  inclined  to  the  same  views  upon  which 
the  alchemists  based  their  theories.  Like  those  who  searched  for 
a  matter,  the  " quinta  essentia,"  which  should  convert  all  metals 
into  gold,  the  possessor  of  which  would  become  wise  and  im- 
mortal, so  did  these  investigators  search  for  a  term  or  formula 
by  which  all  enigmas  would  be  solved  and  all  secrets  disclosed. 
And  since  no  such  formula  was  discovered,  shorter  terms,  at 
least,  were  adopted  for  the  restricted  field  of  phenomena.  As 
to  the  phenomena  of  life  in  particular,  some  attributed  them  to 
vital  force  itself,  others  to  the  "  nisus  formaiivus  "  of  Blumen- 
bach,  and  yet  others  to  the  "  irritability  "  theory  of  Haller. 
The  most  generally  adopted  view  was  that  of  Stahl,  who  looked 
upon  the  characteristic  of  life  substance  as  the  power  of  resis- 
tance against  putrefaction.* 


*  "  Vita  nihil  aliud  est  formaliter,  quam  conservatio  corporis  in 
mixtione  quadam  corruptibili,  sed  sine  omni  corruptionis  actualis 
eventu." 
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In  the  fortifying  and  dissemination  of  these  views  much  was 
done  by  a  man  whose  achievements  in  other  fields  of  scientific 
labor  deserve  our  fullest  recognition,  Xavier  Bichat.  He  is  the 
creator  of  general  anatomy,  from  which  our  present  histology 
or  the  finer  study  of  the  tissues  became  developed.  As  a  true 
adherent  to  the  vitalistic  school,  chiefly  upheld  by  the  Uni- 
versity of  Montpelier,  he  extensively  spread  this  study  in  his 
works  and  for  a  long  time  held  unlimited  sway.  His  definition 
of  life,  "  La  vie  est  I'ensemble  des  fonctions  qui  resistent  a  la 
mort"  ("Life  consists  in  the  main  of  the  functions  which 
resist  death"),  is  fundamentally  nothing  but  a  transcription 
of  Stahl's  theory.  Bichat's  great  influence,  especially  in  his 
own  country,  is  to  be  attributed  to  his  elegant  and  attractive 
manner  of  discourse,  rather  than  to  the  inherent  value  of  his 
teachings. 

According  to  Bichat,  we  liave  to  distinguish  between  two 
kinds  of  bodies,  animate  and  inanimate,  and  two  series  of 
phenomena,  physical  and  physiological.  The  first  are  produced 
by  physical  causes,  weight,  electricit}%  etc.,  the  other  by  physi- 
ological, the  capacity  for  e.xtension,  contractibility  and  irri- 
tability. The  first  act  according  to  unchangcaMe  laws,  the 
latter  do  not.  It  is  therefore  impossible  to  determine  tlie 
physiological  phenomena  by  the  same  methods  of  physical 
investigation,  and  he  speaks  with  soone  contempt  of  these 
efforts,  clearly  alhiding  to  Lavoisier,  witliout,  however,  men- 
tioning his  name. 

To  this  inward  impulse  for  knowledge  and  the  search  for  an 
uppermost  principle,  two  especial  contemporaneous  products 
of  thought  came  to  aid,  which  again  are  closely  interwoven, 
nalural  philosophy  and  galvanism.  Natural  philosophy,  in  the 
form  given  to  it  by  Schelling  (system  of  1797),  had  exerted 
the  greatest  influence  in  the  development  of  the  natural 
sciences,  especially  in  Germany.  This  influence  has  been  much 
dwelt  upon  and  lias  met  with  severe  condemnation,  which  its 
later  excrescences  justly  deserved.  A  complete  estimate  of 
natural  philosophy  as  conceived  by  Schelling  cannot  hero  be 
undertaken  and  only  tlie  effects  of  these  theories  on  the  concep- 
tion of  the  process  of  life  will  be  pointed  out.  Schelling  places 
the  liighest  law  of  nature  upon  a  trinity :  everything  springs 
from  two  opposite  activities,  united  together  by  a  third — (1) 
the  expanding,  (II)  the  retarding  activity  and  (III)  the 
weight — whicli  are  to  be  looked  upon  as  the  equivalent  of 
matter,  whereas  the  latter  represents  the  product  of  the  three 
activities.  Nature  as  a  product  of  the  active  substance  proper 
is  represented  as  inorganic,  organic  and  cosmic.  The  activitv 
of  nature  is  retarded  in  the  first,  productivity  is  continued  in 
the  second,  whilst  in  the  cosmic  the  co-existence  of  tlie  first  two 
is  breught  about.  In  inorganic  nature,  the  trinity  is  exliibited 
a,s  magnetism,  electricity  and  chemism ;  in  tlie  organic,  as  .sen- 
sibility, irritability  and  reproduction;  in  the  cosmos,  as  light, 
weight  (gravitation)  and  accelerating  and  retarding  force. 
All  organization  proceeds  from  light,  which  corresponds  to 
world  soul,  and  tends  to  the  production  of  intelligence.  This, 
however,  is  attained  only  in  man,  the  microcosm,  who  also 
encompasses  everything  contained  in  the  macrocosm,  and 
therefore  can  produce  everything  in  the  form  of  thouslit.    The 


laws  of  nature  must  therefore  be  regulated  by  the  laws  of 
consciousness,  and  the  one  may  be  deduced  from  the  other. 
See  Schelling's  view  of  nature  in  "  History  of  European 
Thought  in  the  19th  Century,"  by  John  Theodore  Merz,  Tol. 
Ill,  p.  556,  etc. 

The  broad  and  sympathetic  interpretation  of  John  T.  Merz 
can  make  even  the  obscure  speculations  of  Schelling  appear 
interesting  to  a  modern  physiologist. 

In  this  system,  of  which  no  adequate  conception  can  be  made 
from  these  preceding  sentences,  analogies  play  an  important 
role.  They  must  often  take  the  place  of  proof.  The  influence 
of  galvanism  with  its  polarities  is  unmistakable.  This  very 
fact  induced  physiologists  of  that  time  to  take  sides  with 
that  system.  Galvani'"s  discovery  of  the  wonderful  effects  of 
the  constant  current  upon  muscles  and  nerves  had  made  a 
powerful  impression.  In  galvanism  the  key  was  sought  and 
found  for  the  phenomena  in  nerve  and  muscle  activity  and 
later  that  of  life  phenomena.  Thus,  for  example,  Prochaska, 
the  Viennese  physiologist,  in  the  preface  to  the  renewed  edition 
of  his  text-book  in  1820,  states  that  "  life  processes  and  gal- 
vanism rest  on  the  same  foundations/'  and  boasts  that  the  new 
edition  was  worked  according  to  this  principle,  as  is  seen  from 
the  title  on  page  47  of  the  chapter  on  this  subject,  "  Life  as  a 
matter  of  fact  proceeds  from  the  laws  of  electrical  processes." 
The  number  of  treatises  on  the  subject  of  galvanism  which 
appeared  at  that  time  is  too  great  to  enumerate.  I  will  men- 
tion only  one,  because  it  is  interesting  on  account  of  its 
author — -Alex.  v.  Humboldt's  work  in  two  volumes,  on  irri- 
tability of  muscle  and  nerve  fiber. 

Looking  over  the  text-books  of  that  time,  we  find  everywhere 
traces  of  these  influences  and  I  shall  refer  to  one  in  particular 
because  it  is  typical.  Geo.  Friedr.  Hildebrandt,  professor  of 
physics  and  chemistry  at  Erlangen,  is  best  known  by  his  text- 
book on  anatomy,  which  appeared  in  1789-1792,  and  was 
revised  in  1830-1832  by  E.  H.  Weber,  the  same  who  discovered 
the  inhibitory  action  of  the  vagus  on  the  heart  in  1845.  He  is 
also  the  author  of  text-books  on  chemistry  and  natural  sciences, 
and  his  work  on  physiology,  first  published  in  1796,  was  re- 
published by  his  son-in-law,  Hohnbaum,  in  its  sixth  edition, 
from  manuscripts  he  had  left  at  the  time  of  his  death.  Hilde- 
brandt was  a  sober,  industrious  worker  with  astonishingly 
broad  knowledge.  lie  constantly  emphasized  the  importance 
of  experience  as  against  construction  from  general  and  con- 
vincing hypotheses.  In  spite  of  this,  especially  in  his  later 
edition,  "  polar  matter  "  and  "  Grundkrafte  "  {''  fundamental 
forces ")  play  an  important  role  with  him.  All  matter  is 
grounded  on  the  union  of  the  dual  expansible  and  attractive 
force.  These  may  also  be(!ome  disassociated,  in  which  ease  the 
superfluous  will  act  also  upon  distant  bodies.  By  this  are 
generated  magnetism,  electricity,  chemical  processes  and  the 
higher  stage,  life.  For  this  reason  both  forces  act  during  life; 
the  expansible  more  so,  which  appears  as  light  in  its  free  strife, 
but  in  the  living  body  as  Hfe-turgor  (I  gather  the  impression 
from  Ilildebrandt's  book  that  he  uses  the  word  turgor — from 
turgescerc,  to  swell — as  modem  physiologists  use  the  word 
"  tonus  "  or  tonicity)  by  which  development  and  growth  are 
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brought  about.    The  attractive  force,  however,  is  not  missing, 
for  from  it  we  have  the  chemical  and  mechanical  processes. 

All  this  may  impress  one  as  a  play  of  words.  The  same  is 
felt  by  the  author,  for  he  continues  immediately  after  his 
exposition,  as  follows :  "  However,  we  must  not  conclude  after 
these  explanations  that  we  have  lifted  the  veil  of  the  secret  of 
life,  which  covers  that  of  the  entire  creation.  All  is  hypothesis 
that  our  physiologists  have  to  offer  as  to  the  problem  of  life, 
and  what  the  older  physiologists  said  about  the  same,  altliough 
more  recent  investigations  have  penetrated  deeper  into  the 
mysteries  of  nature  than  was  possible  with  the  former."  The 
"  deeper  penetration  "  refers  to  Schelling's  natural  philosophy 
and  as  pictured  in  the  mind  of  Hildebrandt.  However,  on  the 
whole,  he  was  not  inclined  to  be  speculative  and  had  he 
appeared  in  the  middle  of  the  19th  century,  he  would  have  been 
looked  upon  as  a  rank  "  materialist." 

According  to  him,  nature  yields  only  matter,  coarse  and  fine : 
by  the  latter  he  means  imponderable,  and  it  has  been  so  desig- 
nated from  that  time  to  the  present.  By  admixture  only  of 
these,  all  phenomena  are,  and  even  life  is,  produced,  not  as  Keil 
thought  by  mixture  and  form,  because  the  latter  is  contained 
in  the  former,  being  generated  by  it. 

Eeil  plays  the  same  role  for  vitalism  in  Germany  as  Bichat 
does  in  France.  He  founded  the  "  Archives  for  Physiology,"" 
the  first  volume  appearing  in  1796  and  containing  an  extensive 
treatise  on  the  life  energy — "  Lebenskraft."  x\ccording  to 
Eeil,  there  are  two  series  of  phenomena:  (1)  Matter  and  (2) 
conceptions  (opinions).  The  phenomena  of  the  living  body, 
in  so  far  as  they  are  not  due  to  the  conceptions  or  opinions, 
have  their  foundation  in  animal  matter,  in  the  mixture  of 
matter  (admixture)  and  form,  that  is,  chemical  combination. 
He  holds  that  "  energy  "  is  the  relation  of  these  phenomena  to 
the  properties  of  matter  by  which  they  are  generated ;  conse- 
quently, "  vital  energy  "  results  from  material  circumstances, 
but  is  not  perceptible  to  the  senses  owing  to  the  incomplete  state 
of  chemistry  and  lack  of  knowledge  as  to  the  nature  of  the 
so-called  "  imponderables."  Therefore,  every  organ,  every 
tissue,  possesses  its  own  vital  power  clue  to  its  chemic  composi- 
tion and  form.  In  his  endeavor  more  closely  to  confirm  these 
properties,  Eeil  then  also  resorts  to  defining  life  phenomena  as 
"  potential  galvanic  processes." 

The  unfruitfulness  of  all  these  speculations,  especially  their 
outgrowths,  which  natural  philosophy  of  that  period  carried 
on,  was  that  no  special  research  for  facts  was  made  in  single 
and  individual  problems  or  fields  of  research,  but  the  thinkers 
aimed  to  trace  everything  from  the  "  uppermost  principle  ''  by 
deduction  and  intuition.  This  was  the  reason  for  naturalists 
of  better  mind  entirely  to  turn  away  from  these  theories.  In 
justice,  however,  we  must  admit  that  philosophic  ideals  had  a 
stimulating  effect  on  many  branches  of  our  sciences,  especially 
embryology  and  comparative  anatomy.  The  fundamental 
phenomena  of  animal  life,  however — namely,  Lavoisier's  dis- 
covery of  continuous  oxidation  of  its  component  parts,  and  the 
metabolism  accompanying  it — remained  unsolved.  Even  such 
an  erudite  man  as  Herman  Lotze,  physician  and  philosopher, 
could  not  arrive  at  a  clear  understanding,  and  as  late  as  1851, 


in  his  "  General  Physiology,"  he  makes  an  unsuccessful 
attempt  to  explain  it  teleologically,  by  the  assumption  that 
the  body  by  its  continual  changes  in  its  component  parts  is 
rendered  more  able  to  resist  outside  disturbance.  Likewise, 
the  eminent  Johannes  Miiller,  who  embraced  so  masterfully 
the  entire  physiologic  knowledge  as  it  was  understood  up  to 
his  time,  could  not  arrive  at  a  correct  conception  regarding 
this  fundamental  question. 

Lotze  was  one  of  the  first  scientificaUy  to  attack  vitalism, 
without,  however,  making  much  impression.  He  strove  to 
justify  the  teleological  viewpoint  in  a  philosophical  way.  It 
appears  possible  that  this  viewpoint  can  be  directly  deduced 
from  the  premises  of  the  old  natural  philosophy,  but  his  argu- 
ments are  defective.  As  a  fact,  there  undoubtedly  is  a  definite 
conformity  to  purpose  and  to  arrangement  in  organic  nature ; 
however,  it  is  not  restricted  to  organic  nature,  but  belongs  to 
nature  in  its  entirety,  and  to  understand  the  details  it  is  often 
necessary  to  ask  what  purpose  or  object  is  fulfilled  by  this  or 
that -part  of  the  whole  organization.  "We  must,  however,  be 
very  careful  not  to  overlook  the  fact  that  we  are  introducing  a 
conception  thereby,  which  can  have  a  meaning  only  from  the 
standpoint  of  an  individual  who  acts  with  a  precise  and  con- 
scious purpose ;  objects  of  nature,  however,  present  themselves 
to  our  investigation  as  concrete  objects.  It  is  not  necessary 
further  to  expound  to  this  audience  Darwin's  theory  as  to  how 
living  things  develop  conformably  to  purpose. 

Chemists  are  justified  in  feeling  an  inspiring  pride  in  the 
contributions  their  historic  fellow-workers  have  made  to  physi- 
ology, for  the  next  impetus  to  revivifying  physiology  came 
from  J.  Liebig. 

After  having  materially  improved  upon  the  elementary 
organic  analysis  created  by  Lavoisier,  he  applied  his  vast 
knowledge  of  chemistry  to  the  study  of  conditions  of  nutrition 
in  animals  and  plants.  What  he  taught  in  this  field  is  in  part 
less  the  result  of  experimental  investigation  than  it  is  deductive 
conclusion  from  basic  chemic  principles.  Much  of  this  has 
been  found  to  be  erroneous.  Nevertheless,  he  is  entitled  to  the 
credit  of  having  spurred  on  the  scientific  investigation  of 
metabolism  and  to  have  again  pointed  out  to  physiologists  the 
important  significance  of  Lavoisier's  fundamental  doctrines. 

Before  proceeding  further,  we  must  go  back  to  the  end  of  the 
18th  century  and  consider  the  life  process  in  plants,  especially 
their  nutrition.  As  early  as  1779,  Priestley  discovered  that 
plants  were  capable  of  converting  the  atmosphere  of  confined 
spaces,  which  had  proven  fatal  to  animals,  in  such  a  way  that 
the  air  again  became  respirable.  In  the  same  year  Ingen- 
Housz  showed  that  only  the  green  parts  of  the  plant  were 
capable  of  doing  this,  and  then  only  in  the  light,  that  they 
absorb  C0„  and  exhale  0,  that  contrariwise  in  the  dark  all 
plants,  and  those  not  of  green  color  always,  take  up  0  and  give 
off  CO,  just  like  animals.  In  the  further  course  of  this 
research  he  established  his  theorj'  of  plant  nutrition.  He 
showed  that  the  carbon  which  the  plant  stores  up  during  its 
growth  could  not  come  from  the  soil,  but  from  the  carbonic 
acid  of  the  atmosphere,  the  oxygen  of  which  is  liberated  whilst 
the  carbon  combines  with  the  elements  contained  in  the  water 
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(and  ill  part  with  X)  taken  up  by  the  roots.  His  discoveries 
were  in  the  main  confirmed  by  Senebier,  who,  however, 
erroneously  supposed  that  carbonic  acid  was  absorbed  by  the 
roots.  Th.  de  Saussure  studied  these  processes  more  accurately 
and  demonstrated  that  larger  amounts  of  CO,  act  favorably 
upon  the  plant  only  in  strong  light  (atmospheric  air  contains 
but  a  small  quantity  of  C0„,  only  3  to  4  parts  in  10,000) ;  that 
the  increase  in  the  weight  of  the  plant  is  greater  than  the 
amount  of  carlxm  taken  up,  because  water  and  salts,  the  latter 
in  slight  quantity  only,  are  absorbed  from  the  soil ;  that  respira- 
tion goes  alongside  with  the  decomposition  of  CO,  even  in  the 
light;  that  the  plant  does  not  absorb  N  from  the  air  but  from 
the  soil,  which  was  later  positively  confirmed  by  Boussingault. 
If  we  add  to  this  that  Maret  in  1834  showed  that  fungi,  which 
lacking  in  green  coloring  matter  (chlorophyl)  take  up  0  and 
give  off  CO™,  we  shall  have  summarized  what  Liebig  found 
already  established  when  he  entered  the  field  of  investigation 
of  plant  nutrition. 

In  spite  of  these  achievements  the  practical  agriculturists, 
as  well  as  the  theorists,  clung  to  the  theory  that  the  so-called 
"  humus  "  was  necessary  for  plant  development  and  that  the 
plant  derived  its  whole  sustenance  and  carbon  from  it.  Liebig 
had  completely  set  aside  this  "humus"  (soil)  theory  and 
thereby  gave  to  agriculture  a  rational  principle  of  fertilizing. 
For  us  it  is  of  greater  importance  firmly  to  settle  the  so-called 
circulation  of  matter  in  the  organic  nature.  The  plant  takes 
CO,  from  the  air,  N  and  H,0  from  the  soil  and  forms  organic 
bodies  from  these  substances,  which  with  the  addition  of  a 
small  amount  of  salts  make  up  the  greater  portion  of  the  plant. 
Plants  serve  as  a  nourishment  to  animals,  directly  to  herbivora 
and  indirectly  to  such  carnivora  as  thrive  upon  herbivora. 
In  these  the  C  is  in  part  again  converted  into  CO,,  and  H  into 
ri,0,  whilst  another  portion  of  these  bodies  is  excreted  in 
combination  with  N,  in  a  form  which  in  turn  readily  passes 
over  into  NH^  and  as  such  is  again  taken  up  by  the  plant. 
The  same  products  result  from  putrefaction  in  both  animal  and 
vegetable  bodies.  Therefore,  the  fundamental  law  of  conserva- 
tion of  matter  discovered  by  Lavoisier  on  a  small  scale  for 
chemical  processes  has  been  shown  to  take  place  identically  in 
the  larger  interchanges  of  matter  transformations  throughout 
the  earth. 

In  spite  of  the  emphasizing  of  the  chemical  standpoint  in 
the  consideration  of  life  phenomena,  Liebig  held  that  these 
depended  upon  a  special  vital  power,  which,  however,  did  not 
set  aside  chemical  influences,  but  directed  the  same  and  held 
them  in  check.  This  general  view^  held  by  all  writers  of 
that  time  may  be  traced  back  to  the  a])pareiit  difficulty  in 
understanding  how  the  living  body  maintains  its  composition, 
whereas  immediately  after  death  it  becomes  dissociated  hv 
decomposition  or  putrefaction.  In  reality  this  difficulty  docs 
not  exist,  since  the  living  body  is  constantly  being  attacked 
and  partially  consumed,  with  this  difl'crence,  that  during  life 
the  substances  lost  are  at  once  replaced. 

Whilst  up  to  this  time  the  chemical  vicAv  was  exclusivelv 
held  with  regard  to  these  discoveries,  physical  views  came  to  the 
foreground  in  the  middle  of  the  last  century,  incited  bv  Helm- 


holtz  through  his  epoch-making  publication,  "  On  the  Con- 
servation of  Energy."  From  this  viewpoint  du  Bois-Eeymond 
in  his  celebrated  introduction  to  his  "  Eesearches  on  Animal 
Electricity  "  explained  the  untenability  of  the  doctrine  of  the 
vital  force  and  emphasized  particularly  that  the  phenomena  of 
life  cannot  be  differentiated  from  the  inorganic  world  and  that 
it  is  the  province  of  science  to  make  plain  both  series  of 
phenomena  "upon  identical  principles  in  so  far  as  it  is  scien- 
tically  possible. 

We  have  seen  above  in  what  manner  Laplace  and  Lavoisier 
attempted  to  explain  that  animal  heat  was  slowly  produced  by 
slow  combustion  going  on  wdthin  the  body.  But  their  experi- 
ments and  calculations  were  not  exact  enough  to  settle  such  an 
important  question.  Dulong  and  Despretz  in  1823  sought  to 
determine  the  matter  by  new  experiments  urged  on  by  the  prize 
offered  by  the  Academy  of  Paris.  They  arrived  at  very  incom- 
plete results,  for  according  to  Dulong  only  75  per  cent  and 
Despretz  80  per  cent  of  animal  heat  is  generated  by  combus- 
tion. How  the  balance  of  20  and  25  per  cent  was  produced 
remained  a  complete  mystery.  So  that  it  is  not  to  be  wondered 
at,  that  in  the  many  writings  on  physiologj'  it  was  always 
suggested  to  that  animal  heat  was  something  esiDecial,  that  it 
was  caused  by  the  nervous  system,  or  by  vital  force,  and  that, 
therefore,  no  constant  relationship  was  necessary  between  the 
heat  produced  and  that  of  the  material  burned. 

Still  later,  it  was  shown  that  neither  the  experiments  of 
Dulong  nor  of  Despretz  nor  their  methods  of  calculations  offer 
a  binding  conclusion  and  that  we  have  sufficiently  concordant 
estimations  in  the  results  of  experiments  and  calculations  of 
calorie  values  of  the  nourishment  taken,  provided  we  extend 
the  experiments  over  longer  periods  and  make  sure  that  the 
animals  remain  in  equilibrium  of  nitrogen  and  carbon ;  i.  e., 
to  be  in  a  condition  in  which  an  amount  of  material  will  be 
actually  oxidized  in  the  organism  that  is  equivalent  to  the  food 
taken  in.  This  question  again  depends,  as  we  shall  see,  upon 
the  law  of  the  "  conservation  of  energy  "  or  as  some  preferred 
to  call  it,  "  the  immutability  of  stored  up  energy."  By  energy 
we  understand  the  ability  to  perform  work.  Daily  experience 
teaches  us  that  the  particles  of  matter  attain  this  ability  when 
they  are  in  motion.  A  leaden  bullet  held  in  the  hand  is  a  most 
innocent  object,  but  when  great  velocity  is  imparted  to  it  by 
the  pressure  from  the  gases  of  tlie  explosion  of  powder  in  a 
giin,  it  will  shatter  bone  and  penetrate  steel.  Principles  of 
mechanics  teach  that  the  energy  thus  produced  can  be  measured 
by  the  work  rendered  and  estimated  as  one-half  of  the  product 
of  the  mass  by  the  square  of  its  velocity.  What  pertains  to 
the  leaden  ball  holds  good  for  every  other  substance. 

Imagine  now  two  stones  of  equal  weight,  one  lying  on  the 
ground,  the  other  on  the  roof  of  a  house,  and  that  the  latter  by 
some  cause  is  pushed  over  the  edge  of  the  roof.  In  falling  it 
acquires  an  increasing  rapidity  according  to  Galileo's  law. 
Upon  striking  the  ground  it  can  produce  a  certain  effect  or 
work  which  the  other  stone  cannot.  We  see  then,  that  besides 
energy  of  motion,  there  is  another  energy  of  position.  The 
latter  differs  mainly  from  the  former  in  that  it  becomes  capable 
of  giving  off  work  when  it  passes  over  to  energy  of  motion.    It 
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has  been  therefore  called  latent  or  potential  energij  (older 
term  was  elasticitij) ,  whilst  the  first  was  termed  living  or 
kinetic  energy. 

Numerous  experiments  have  demonstrated  that  energj'  of 
position  (potential)  is  true  not  only  for  the  mass  forms  of 
energ}-,  but  also  for  the  smallest  particles  or  molecules  that  go 
to  make  up  the  mass.  This  is  known  as  chemical  combina- 
tion, but  during  this  process  there  is  a  transformation  from 
potential  to  kinetic  energy — comparable  to  the  transforma- 
tion from  the  energj'  of  position  (potential)  of  a  stone  resting 
on  a  high  place,  and  the  same  stone  started  on  a  fall  down- 
ward toward  the  earth  (energ}'  of  motion  or  kinetic  energy). 
By  the  imion  of  H  and  0  molecules  heat  is  formed,  whicli  is 
assumed  to  be  due  to  change  in  the  relative  positions  of  H  and 
0  atoms.  The  amount  of  heat  thus  generated  can  be  measured 
by  appropriate  instruments.  Just  as  the  heat  produced  by 
the  impact  of  a  falling  object  has  been  measured.  The  mole- 
cules acting  in  a  body  seemingly  at  rest  are  assumed  to  be  in 
continual  movement,  and  the  energ}-  produced  by  this  inward 
motion  when  exerted  upon  our  nerves  we  designate  heat.  Now 
this  form  of  energy  may  be  transformed  to  the  visible  motion 
of  masses  or  reversed,  and  here  again  the  rule  holds  that  the 
supply  of  energy  is  neither  increased  nor  diminished.  Finally, 
the  same  rule  applies  to  all  known  forms  of  energ}-,  electricity, 
light,  chemical  action,  etc. 

Single  portions  of  this  important  law  of  nature  were  long 
known  to  physicists,  but  the  general  interpretation  was  first 
recognized,  though  perhaps  defined  in  a  vague  manner,  by  the 
physician,  Julius  Eobert  Mayer,  of  Ileilbronn.  Helmholtz  in- 
dependently recognieed  the  same  law  and  gave  to  it  a  definite 
mathematic  expression,  summing  up  all  actual  proofs  gathered 
up  to  that  time.  These  have  since  then  multiplied  greatly,  but 
not  a  single  experience  is  found  to  contradict  this  law.  We 
have  to  conclude  then,  that  there  is  a  supreme  law  of  conserva- 
tion of  energy  which  substantially  supplements  the  older  law 
of  the  immutability  of  matter. 

To  explain  the  importance  of  this  law  for  the  better  under- 
standing of  vital  phenomena,  I  must  add  a  word  regarding  the 
connection  between  heat  and  chemical  processes.  When  in  a 
mixture  of  H  and  0  the  molecules  of  these  gases  are  set  in 
motion  with  more  or  less  rapidity,  according  to  the  tempera- 
ture, the  median  distance  between  the  molecules  of  these  gases 
remains  unchanged.  If  we  apply  a  flame  or  electric  spark  to 
the  mass,  a  mutual  interchange  takes  place,  H  and  0  disappear 
and  we  have  HoO  instead,  in  which  the  H  and  0  unite  to  form 
a  new  combination  composed  of  the  same  molecules.  This  is 
known  as  a  chemical  union  and  may  be  likened  to  the  process 
of  the  falling  stone.  Like  this,  the  reciprocal  position  of  stone 
and  earth,  in  the  latter  the  particles  of  H  and  0  are  changed, 
only  that  through  this  change  heat  is  generated,  a  process  that 
can  be  measured  and  estimated  by  means  of  the  calorimeter. 
The  potential  energy  (energy  of  the  position  of  older  writers) 
of  the  H  and  0  particles  is  therefore  converted  into  kinetic 
energy  in  the  form  of  molecular  motion  which  we  call  heat. 

Many  experiments  have  shown  that  in  this  union  of  the  same 
quantities  of  H  and  0,  one  and  the  same  amount  of  enev"\ 


is  involved  in  tlie  form  of  heat.  One  kg.  of  H  oxidized  into 
H„0  produces  an  amount  of  heat  that  will  raise  34,000  kg. 
of  water  frem  0°  to  1°  C.  This  is  known  as  the  combustion 
heat  of  H  and  we  may  likewise  so  designate  the  combustion 
heat  of  C  or  that  generated  by  any  other  chemical  combination. 

Strictly  speaking,  these  figures  are  not  the  trae  expression 
of  combustion  heat  between  H  and  0.  Important  reasons  lead 
us  to  assume  that  the  atoms,  the  smallest  particles  in  H,  are  not 
present  in  a  free  state,  but  united  or  coupled  by  twos  to  form 
one  molecule,  the  same  being  true  of  the  atoms  and  molecules 
of  0.  Before  union  can  take  place  between  the  atoms  of  H  and 
0  to  form  molecules  of  water,  the  molecules  of  oxygen  and 
hydrogen  must  be  separated.  Since  this  requires  a  certain 
amount  of  energy,  the  final  result  of  this  combustion  is  a 
slightly  smaller  amount  of  heat. 

The  combustion  heat  is  equal  to  the  combination  heat  minus 
the  so-called  molecular  latent  heat. 

This  condition  must  be  more  fully  considered  when  it  con- 
cerns complex  instead  of  simple  bodies.  For  instance,  the  fats 
are  a  combination  of  C,  H  and  0.  They  are  capable  of  taking 
on  more  0  and  are  combustible  into  CO2  and  H^O.  Lavoisier, 
as  well  as  Dulong  and  Despretz,  assumed  that  as  much  heat 
is  generated  as  when  equal  quantities  of  free  C  and  H  are 
burned.  As  a  matter  of  fact,  however,  the  heat  produced  is 
smaller,  due  to  the  value  of  the  latent  heat  in  the  atoms  of  C, 
H  and  0  in  the  fat  molecule.  Just  as  heat  is  liberated  by 
chemical  union,  we  can  analyze  chemic  compounds  by  heat. 
Eed  oxide  of  mercury  is  split  into  Hg  and  0  on  heating.  The 
energ}'  used  up  by  this  dissociation  has  always  been  found  to 
be  equal  to  the  heat  produced  by  combining  the  same  elements 
in  the  same  amounts.  The  law  of  conservation  or  immu- 
tabilty  of  energ}-  applies  here  throughout. 

After  these  lengthy  digressions  let  us  revert  to  the  subject  of 
living  objects.  Combustion  goes  on  constantly  in  all  animals. 
Substances  containing  C  and  H  enter  into  them  and  free  0  is 
taken  in  with  respiration,  whilst  both  are  given  off  in  the  form 
of  CO,  and  H2O.  Heat  is  thereby  generated  in  all  animals, 
even  in  the  so-called  cold-blooded,  which  are  usually  not 
warmer  than  their  environment,  because  they  give  up  their 
body  heat  more  readily.  Plants  also  form  heat  from  the  0, 
combining  with  C  and  H.  In  many  blossoms — for  example, 
the  Aroides — in  germinating  seed  and  in  other  similar  sub- 
stances, the  formation  of  heat  may  be  so  great  as  to  exceed  that 
which  is  lost. 

Animals  not  only  produce  heat,  but  also  produce  mechanical 
work.  In  a  large  measure,  this  is  accomplished  by  the  muscles. 
This  act  takes  place  through  the  energy  of  chemical  combina- 
tions. It  has  been  shown  that  the  process  of  oxidation  is 
actively  increased  in  the  working  muscles.  Working  persons 
excrete  more  CO,  than  those  who  are  inactive.  The  animal 
machine  which  we  call  muscle  is  in  this  respect  exactly  like  a 
steam  engine,  a  part  of  the  free  energ}'  given  off  appearing  in 
the  form  of  free  heat,  only  that  the  muscle  works  under  more 
favorable  conditions  than  the  best  steam  engine.  Whereas  in 
the  latter  only  about  10  per  cent  of  chemical  energy  can  be 
utilized  for  work,  this  proportion  may  under  circumstances 
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reach  25  per  cent  in  the  muscle.  Count  Eumford  claimed  that 
a  pound  of  hay  given  to  a  horse  will  yield  far  greater  utiliza- 
tion effect  than  when  the  same  is  used  for  fuel  in  a  steam 
engine.*  (I  have  personal  doubts  as  to  the  feasibility  of  such  a 
comparative  caloric  test  with  the  imperfect  apparatus  avail- 
able in  Eumford's  days.) 

The  mechanical  energy  generated  by  combustion  in  the 
animal,  when  not  used  outwardly  for  work,  is  again  converted 
into  heat  and  therefore  does  not  come  into  consideration  in 
ealorimetric  investigations,  where  the  animal  is  confined  in  a 
calorimeter.  If,  however,  the  experiment  is  conducted  in  such 
a  way  that  some  amount  of  the  result  is  taken  up  in  work,  a 
correspondingly  smaller  portion  of  heat  is  set  free,  according 
to  the  above  theory.  Hirn,  the  physicist,  has  attempted  experi- 
mentally to  prove  and  estimate  this  mechanical  heat  equivalent 
from  the  relation  between  heat  and  work,  but  his  experiments 
are  not  sufficiently  exact  to  claim  validity  in  comparison  with 
the  value  of  the  heat  equivalents  obtained  by  other  methods. 
In  the  United  States  Atwater  and  Benedict  have  solved  this 
problem  more  successfully.  For  the  modern  physiology  of  this 
subject,  see  Howell,  p.  9G3,  sixth  edition. 

Animals  obtain  carbohydrates  for  nutriment  from  plants  and 
give  off  the  same  in  combination  with  0  as  CO,.  Plants  take 
up  this  CO,,  split  up  the  same  and  excrete  it  as  0.  Whilst 
energy  is  set  free  during  the  formation  of  CO.,  this  must  be 
utilized  in  the  dissociation  of  the  same.  This  energy  is  mani- 
festly derived  from  the  sun,  since  the  splitting  up  of  CO,  can 
take  place  only  in  light.  There  is  no  doubt  that  the  great  heat 
of  the  sun  represents  an  enormous  storage  of  energy.  A  por- 
tion of  this  reaches  the  earth  by  radiation  and  so  far  as  it  con- 
cerns the  green  plants  it  is  stored  up  in  the  manner  described. 
This  not  only  serves  to  sustain  animal  life,  but  must  also  serve 
to  liberate  heat  energy  when  parts  of  plants  or  organic  material 
are  burned  in  stoves.  With  regard  to  coal  and  similar  deriva- 
tives of  plant  life  used  for  heating,  it  is  well  known  that  they 
are  the  result  or  effect  of  the  sun's  energy,  which  in  part  has 
reached  this  earth  many  thousand  years  ago.  (See  tlio  "  Origin 
and  Evolution  of  Life  "  by  Henry  P.  Osborne. ) 

All  life  then,  animal  and  vegetable,  comes  from  the  sun. 
But  whilst  we  may  be  justified  in  assuming  a  cycle  of  events, 
complete  in  itself  for  the  organic  world,  we  cannot  explain 
the  transformations  of  energy  in  the  same  manner.  The  energy 
given  off  in  the  form  of  heat  by  animals  radiates  into  space  in 
the  same  manner  as  the  energy  from  the  sun,  which  has  served 
the  purpose  of  heating  the  earth's  surface.  But  animal  heat 
thus  radiated  into  space  is  returned  to  the  sun  in  but  in- 
finitesimal proportions.  If,  therefore,  there  arc  no  other 
special  sources  besides  those  of  the  sun  by  which  we  could 
replenish  our  supply  of  energy,  and  about  wliieli  we  know  notli- 
ing,  the  day  may  presumably  come  when  no  more  energy  will 


*  Count  Rumford's  real  name  was  Benjamin  Thompson.  He  was 
an  American,  born  in  Woburn.  Mass.,  in  1753,  and  later  on  married 
Madame  Lavoisier,  the  widow  of  the  great  French  chemist  o£ 
whom  this  article  deals.  (See  I^eading  American  Men  of  Science, 
edited  by  David  Starr  Jordan.) 


reach  the  earth.  Then  all  life  will  cease  and  the  liour  hand  of 
eternity  will  have  performed  one  revolution. 

We  have  arrived  at  the  goal  of  our  travels.  Whilst  the  path 
was  rough  and  difficult,  we  have  reached  a  height  from  which 
an  extensive  view  over  a  vast  and  rich  field  is  presented  to  us. 
This  path  has  been  largely  planned  and  laid  out  by  Lavoisier, 
so  that  but  one,  it  is  true  the  boldest,  achievement  was  needed 
to  reach  the  climax,  and  that  was  by  keen  research  to  confirm 
the  law  of  the  conservation  of  energy. 

From  this  height  it  is  impossible  to  consider  details  more 
accurately.  If  we  step  down  and  carefully  examine  the  field 
of  biological  research,  we  shall  recognize  the  fruits  of  the  labors 
of  so  many  workers.  No  opportunity  is  afforded  to  mention 
all.  We  should  find  everywhere  many  actively  engaged  in 
gathering  in  new  fruits,  sowing  seed  for  future  harvests  or 
collecting  crops  preparatory-  for  future  cultivation.  We  should 
understand  how  the  aid  of  chemistrj',  physics,  and  the  astonish- 
ing advances  in  microscopical  technics  have  cleared  up  the 
views  of  life  processes.  Above  all  things  our  attention  would 
be  drawn  to  a  fact  of  which  Lavoisier  and  his  contemporaries 
had  no  inkling:  the  conception  of  the  generation  of  living 
beings  from  elementary  organisms  or  cells.  This  knowledge 
first  begun  by  Schwann  in  1839  has  made  tremendous  progress. 
Histologj-  and  experimental  jjliysiologv'  have  continued  the  ex- 
aminations of  cell  structure,  as  the  laboratories  of  the  finer 
processes  of  life. 

However,  let  us  rejoice  in  our  present  possession  of  truth 
which  will  serve  as  a  starting  point  for  new  discoveries. 
Lavoisier's  work  has  helped  greatly  to  put  us  in  possession  of 
these  basal  truths.  Chemists  have  long  ago  agreed  that 
Lavoisier  is  the  founder  of  modern  ehemistrj'.  You  will  also 
admit  from  the  foregoing  that  physiology  also  looks  upon  him 
as  a  pathfinder  and  owes  him  thanks  for  some  of  the  most 
treasured  acquisitions.  But  he  also  had  predecessors  who 
pointed  out  the  way  to  proceed.  As  early  as  1681,  John  Mayow 
recognized  that  only  a  portion  of  the  atmospheric  air  was 
capable  of  sustaining  respiration  and  combustion,  and  that  this 
portion  must  be  contained  in  saltpetre,  for  which  reason  he 
called  it  "  spiritus,"  "  fixed  air."  (See  also  article  ou  Albrecht 
von  Haller,  section  on  respiration,  by  John  C.  Hemmeter  in 
Johns  Hopkins  Hospital  Bulletin,  March,  1908.) 

Going  back  still  further,  Leonardo  da  Vinci,  a  man  of  com- 
prehensive and  marvellous  mind,  who  combined  the  genius  of 
an  artist  with  the  talent  of  the  scientist,  recognized  that  fire 
consumed  air  and  that  animals  could  not  live  in  the  air  which 
could  not  support  the  flame.  We  must  also  note  that  before 
Lavoisier,  Priestley  in  177-1  produced  pure  0,  and  showed  that 
it  was  absorbed  by  the  blood  and  that  dark  blood  was  rendered 
bright  red  by  it  and  that  this  absorption  may  also  take  place 
through  the  membranes,  an  important  factor  in  understanding 
respiration.  Lavoisier  has  been  criticized  by  Lord  Brougham 
for  not  being  fair  in  acknowledging  the  claims  of  his  prede- 
cessors. This  nlay  be  possible,  but  one  thing  is  certain,  it 
was  he  who  first  established  the  doctrine  of  respiration  and  of 
formation  of  heat  in  animals  and  presented  it  in  such  form 
that  all  of  his  successors  were  enabled  to  add  many  single 


November,  1918] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN 


363 


details,  it  is  true,  but  were  not  able  to  change  the  main  funda- 
mental principles. 

Addendum. — As  this  article  is  intended  more  as  a  contribu- 
tion to  the  history  of  Ijiochemistry  than  a  complete  biography, 
I  cannot  go  into  the  details  of  Lavoisier's  unjust  trial  and 
execution,  by  the  tribunal  of  the  French  Revolution  in  lT9-t. 
Lavoisier  was  guillotined  with  21  others  connected  with  the 
work  of  the  "  Fermier  General."  After  the  execution  the 
great  Lagrange  said  to  Delambre,  " //  ne  leur  a  fallu  qu'tin- 
moment  pour  fair  tomber  cette  tete-et  cent  annees  ne  suffiront 
pas  pour  en  reproduine  un  semUable  "  (Eloge  de  Langrange 
par  Delambre  Memoires  de  I'Institut  181'3  PXIV). 

BRIEF  ABSTRACTS  OF  IMPORTANT  PUBLICATIONS  OF 

LAVOISIER 

Experiments  on  respiration  in  animals  and  the  changes  which  take 

place  in  the  air  passing  through  the  lungs.     (1777.)     CEuvres 

II,  174-1S3. 
Of  all  the  phenomena  of  animal  life  none  are  more  striking  and 
none  arouse  the  attention  of  the  physicist  and  physiologist  more 
than  those  which  accompany  respiration.  Heated  mercury  absorbs 
about  Ve  its  volume  from  the  atmospheric  air  by  calcination,  the 
remaining  air  cannot  sustain  respiration  and  combustion.  On 
heating  the  mercurial  precipitate  we  obtain  a  gas.  which  when 
mixed  with  the  rest  of  atmospheric  air  again  resembles  the  latter. 
A  sparrow  when  confined  in  an  air  mass  of  31  cubic  inches  dies 
in  55  minutes;  the  volume  of  air  is  only  slightly  diminished,  about 
1/60.  The  residue  cannot  serve  respiration  or  combustion  and 
renders  lime-water  cloudy.  Caustic  potash  decreases  the  volume 
%■  loses  its  alkalescence,  effervesces  with  acids  and  crystallizes; 
briefly,  it  has  become  united  to  "  fixed  air."  What  remains  after 
this  absorption  behaves  just  like  the  air  in  which  Hg  became 
calcined;  if  the  respirable  portion  of  ordinary  air  be  now  added  we 
again  have  the  latter.  Therefore  only  two  things  are  possible, 
either  respiration  changes  the  "  respirable  air  "  into  "  fixed  air  " 
(which  Lavoisier  calls  acide  crayeux.  because  it  may  be  developed 
by  treating  chalk  with  acids)  or  an  interchange  takes  place.  [He 
inclined  to  the  latter  view  because  "  respirable  air  "  changes  the 
blood  to  a  red  color  like  the  metals  (Hg,  Pb,  Fe)  in  calcination, 
Tjut  believes  that  both  occur.] 

No.  4,  p.  537.  On  the  combination  of  "  fire  material  "  (la  matirrc 
(lu  feu)  with  vaporous  fluids  and  the  formation  of  aeriform 
elastic  fluids.    (1777.)    CEuvres  II,  212-224. 

An  evidence  of  Lavoisier's  inclination  to  the  phlogiston  theory. 

The  author  is  of  the  opinion  that  there  exists  a  very  fine  sub- 
stance which  he  calls  "  matter  of  fire,  of  heat  and  of  light " 
(matiCre  du  feu.  de  la  chaleur  et  de  la  lumivre)  which  permeates 
all  bodies,  forming  with  them  an  equivalent  weight,  not  readily 
penetrable  by  each,  and  that  this  fluid  exists  in  part  free  and  in 
others  (material  bodies)  in  combination.  The  supposition  is  not 
hew  and  its  admissibility  is  proved  by  the  conformity  of  the 
phenomena  of  which  he  treats  and  the  fact  that  it  explains  all 
experiences  of  physics  and  chemistry.  As  with  water  with  which 
a  chemical  combination  is  conducted,  for  example,  in  adding 
an  alkali  to  an  acid  solution  to  form  a  neutral  salt,  a  double  role 
is  played,  in  that  a  portion  of  the  same  enters  into  the  combination, 
the  other  portion  taking  up  the  salt  contained  in  the  solution, 
keeping  the  particles  of  the  salt  apart,  so  that  each  part  of  the 
fluid  contains  an  equal  portion  of  the  salt,  so  with  "  fire  material  " 
which  permeates  each  body,  a  portion  of  which  is  in  combination 
and  the  other  free,  keeping  apart  the  particles  of  the  body.  In 
bringing  together  different  substances,  and  chemical  dissociation 
or  union  takes  place,  it  depends  upon  whether  or  not  the  new 


formed  substances  require  as  much  "  fire  material "  as  the 
original;  in  the  latter  case  heat  must  either  be  set  free,  which  is 
noticed  in  the  result,  or  it  is  abstracted  from  the  surrounding 
bodies.  Since  all  bodies  take  up  "  fire  matter."  measurements  of 
the  same  cannot  be  determined  exactly.  All  vessels  are  also  lined 
with  pores  through  which  "  fire  matter  '  passes  in,  so  that  it  can- 
not be  measured  like  a  fluid  or  gas  shut  off.  Cooling  sets  in  upon 
evaporation,  as  shown  by  Richmann,  Mairan,  Cullen  and  Baume, 
and  vapors  are  therefore  produced  by  the  union  of  fluids  with 
"  fire  matter."  Descriptions  of  experiments  which  he  made  con- 
jointly with  Laplace  on  the  evaporation  of  fluids  under  the  cell  of 
the  air-pump  and  refutation  of  the  claims  of  the  heat  given  off 
from  limestone  and  effervescing  alkalies  by  addition  of  acids  are 
also  given. 

Memoires  sur  la  combustion  en  general.  (1777.)  CEuvres  II,  225- 
233.  No.  7,  p.  538.  Memoirs  on  heat  (Lavoisier  and  Laplace, 
1780).    CEuvres  II,  283-285. 

This  work  is  in  four  parts.  In  the  first  the  terms  "  free  heat," 
"  heat  capacity  "  and  "  specific  heat  "  are  defined. 

The  authors  do  not  decide  between  the  two  hypotheses  on  the 
nature  of  heat;  according  to  one  it  is  an  imponderable  fluid,  whilst 
the  other  asserts  that  it  is  due  to  oscillation  of  the  matter.  They 
claim,  what  may  be  true  of  both  views,  the  unchangeableness  of 
free  heat  by  simple  mixture  of  the  bodies,  whereas  in  chemical 
processes  it  may  be  increased  as  well  as  diminished.  At  any  rate 
we  may  formulate  the  rule  that  every  change  of  heat,  whether 
real  or  apparent,  occurring  in  any  alteration  of  the  bodily  system, 
must  appear  in  inverted  order  when  that  body  assumes  its  original 
state.  They  designate  "  heat  unity  "  as  the  amount  of  heat  neces- 
sary to  raise  1  pound  of  water  to  1"  on  the  scale  of  80°;  they  term 
"  heat  capacity  "  or  "  specific  heat  "  the  relative  heat  units  required 
to  raise  equal  masses  of  different  substances  to  an  equivalent 
number  of  degrees.  Conditions  may  vary  in  different  tempera- 
tures, but  it  may  be  inferred  that  it  is  sufficiently  constant  within 
the  limits  of  0°  to  80°.  Since  the  admixture  method  is  not  sufli- 
cient  to  determine  the  specific  heat,  they  show  how  it  may  be 
measured  by  means  of  ice,  and  describe  the  theory  of  develop- 
ment of  the  ice  calorimeter  and  the  apparatus  employed. 

In  the  second  part  the  value  of  specific  heat  is  considered  with 
reference  to  water  for  a  number  of  substances;  further,  the  heat 
which  is  generated  by  mixing  H.SO^  and  H.O,  Ca  with  H.,0,  Ca 
with  IvNOa.  the  combustion  of  various  substances  and  the  heat 
developed  in  a  guinea-pig. 

The  third  part  consists  of  hypothetic  considerations  foreign  to 
our  subject. 

In  the  fourth  part  heat  from  combustion  of  coal  and  the  amount 
of  CO.  is  again  estimated  and  compared  to  that  produced  in  a 
guinea-pig  and  the  air  expired.  The  comparison  of  value  as  to 
conformity  is  sufficient  to  warrant  the  conclusion  that  respiration 
is  a  form  of  slow  combustion,  and  similar  to  the  burning  of  coal. 
The  heat  generated  by  the  lungs  is  taken  up  by  the  blood  and 
distributed  throughout  the  body,  and,  like  Crawford,  the  authors 
believe  that  the  dift;erence  of  heat  capacity  between  arterial  and 
venous  blood  also  contributes  to  this.  From  all  this  they  hold  that 
the  maintenance  of  an  equal  temperature  in  animals,  with  constant 
loss  going  on,  is  in  great  part  due  to  the  generation  of  heat  by  the 
union  of  the  inspired  "  pure  air  '  with  the  bases  of  the  "  fixed  air  " 
furnished  by  the  blood. 

Nos.  11  and  12,  pp.  539  and  540.  First  memoir  on  respiration  in 
animals.  (1790.)  CEuvres  11,  688-703.  Premier  mfimoire  sur 
la  respiration  des  animaux.  First  memoir  on  respiration 
in  animals.  (1790.)  CEuvres  II.  704-714.  Premier  memoire 
sur  la  transpiration  des  animaux. 
These  two  works  of  Lavoisier  and  Seguin  give  a  more  exact 

description  of  their  former  experiments  on  respiration  and  animal 
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heat.  In  the  experiments  of  Laplace  and  Lavoisier  the  amount  of 
heat  produced  in  animals  was  found  to  be  somewhat  greater  than 
the  COj  given  off.  The  account  for  this  L.  (1785)  gave  his  opinion 
that  probably  some  H  besides  C  was  burned  during  respiration. 
Respiration  goes  on  in  pure  0  and  in  a  mixture  of  0  and  N  under 
various  conditions  precisely  in  the  same  manner  as  in  atmospheric 
air.  N  is  neither  absorbed  nor  excreted,  but  can  be  replaced  by 
other  indifferent  gases.  The  amount  of  O  taken  up  is  greater  in 
a  lower  temperature  and  is  Increased  during  digestion  and  muscle 
activity.  The  bodily  temperature  changes  but  little  in  the  latter, 
but  the  pulse  is  accelerated  in  almost  direct  proportion  to  the 
amount  of  work  yielded,  so  that  other  exertions,  not  measurable, 
such  as  recitation,  composition,  etc.,  may  be  determined  thereby 
in  a  mechanical  way.  The  average  amount  of  O  used  by  a  man  in 
24  hours  is  estimated  as  2  lbs.  1  oz.  1  dr.,  the  C  excreted  as  10  oz. 
4  dr.,  and  the  H  (calculated  as  indirect  from  the  superabundant  0) 
as  1  oz.  .')  dr.  51  gr.  The  article  closes  with  observations  on  the 
nourishment  of  the  working  classes,  regulation  of  heat  and  dis- 
turbances of  weight  equivalents. 


For  the  examination  of  cutaneous  transpiration  they  used  an 
air-tight  covering  for  the  entire  body,  respiration  being  conducted 
by  means  of  a  tube  in  mouth.  They  differentiate  between  pul- 
monary respiration  and  transpiration.  They  surmise  that  car- 
bonaceous and  hydrogenous  fluid  is  transpired  in  the  blood  of  the 
lungs  and  then  burned.  With  the  CO.  and  H,0  thus  formed 
the  water  is  evaporated  as  excreted  by  the  blood.  The  latter  is 
lung  transpiration  water,  the  former  lung  respiration  water.  To 
estimate  these  separately,  water  is  calculated  from  the  O  and  C, 
with  the  proviso  that  all  CO.  originates  In  the  lungs  or  the  blood 
whilst  circulating  in  the  vessels.  The  sum  total  of  respiration 
and  transpiration  is  formed  by  weighing  before  and  after  the 
experiment,  and  the  part  taken  by  the  lungs  alone  by  weighing  by 
means  of  the  apparatus  before  and  immediately  at  the  end  of  the 
experiment,  the  difference  then  shows  the  part  played  by  the  skin. 
The  authors  are  not  deceived  by  the  uncertainty  of  this  hypothesis. 

A  resume  of  all  the  published  work  by  Lavoisier  was  given  by 
Seguin  alone  in  1814. 


ABSTRACTS  OF  PAPERS 

Representing  Work  Done  in  The  Johns  Hopkins  Hospital,  but  Published    or  to   be    Published    Elsewhere   than    in   the    Bulletin 

Prepared  by  the  Authors 


THE   INFLUENCE   OF  ACID   PHOSPHATE   UPON   THE    ELIMI- 
NATION OF  AMMONIA  IN  THE  URINE 

W.  McK.  M.\i{KioTT  and  John  Howland 

(From  the  Department  of  Pediatrics,  The  Johns  Hopkins 
University) 

111  the  course  of  nephritis,  acidosis  may  develop,  but  the 
evidences  of  acidosis  differ  from  those  usually  found,  in  that 
there  is  no  increase  in  the  ammonia  of  the  urine.  It  would 
seem  from  this  that  the  acid  responsible  for  the  disturbance  of 
acid  base  equilibrium  in  nephritis  is  difTerent  in  character  from 
those  causing  acidosis  in  other  conditions. 

We  have  previously  shown  that  in  nephritis  there  is  an 
accumulation  of  inorganic  phosphate  in  the  blood  plasma,  due 
presumably  to  a  failure  of  the  kidney  to  excrete  acid  phosphate. 
We  wished  to  determine,  therefore,  the  difTerence,  if  any,  in 
ammonia  production  resulting  from  the  ingestion  of  acid 
phosphate  and  hydrochloric  acid  in  equimolecular  amounts. 

The  subjects  were  four  normal  men.  Each  was  on  his  usual 
diet  throughout  the  experiment  which  continued  over  12  days. 
There  was  a  preliminary  period  of  three  days.  During  the 
fourth  day  each  subject  drank  500  c.  c.  of  decinormal  liydro- 
chloric  acid.  Following  this  there  was  a  "nornuil"  day.  On 
the  third  day  each  subject  took  the  equivalent  of  500  c.  c.  of 
decinormal  acid  sodium  phosphate  (KalL.PO^).  On  the  fol- 
lowing day  1500  c.  e.  of  decinormal  acid  sodium  phosphate 
were  taken  by  each  subject.  Two  "  normal  "  days  followed  and 
then  each  subject  took  a  solution  of  sodium  phosphate  havin"- 
a  pll  of  lO"'-'',  that  is,  the  reaction  of  the  body,  and  containing 
exactly  the  same  amount  of  PO^  as  the  .")00  c.  c.  of  decinormal 
acid  phosphate.  On  the  following  day  1500  c.  c.  of  decinormal 
neutral  pliosphat.e  were  taken.  .\  siibsciiiient  "normal"  dav 
completed  the  e.xperiment. 


In  the  table  are  shown  the  average  values  for  some  of  the 
important  factors.     From  the  results,  it  appears  that  hydro- 


Vol. 
in  c.c. 

PH 

A" 

KHa* 

A 
KH, 

TN 
gms. 

P 
eras. 

1.570 
2100 
1250 
ISfiO 
1410 
1890 
2400 
1570 
1130 
16G0 
1690 
1860 

6.15 

6.4 

5.9 

5.5 

5.8 

6.05 

5.8 

5.85 

6.1 

6.5 

6.8 

6.7 

262 
279 
328 
404 
310 
476 
956 
512 
273 
367 
323 
295 

381 
386 
380 
529 
437 
422 
439 
433 
358 
319 
238 
319 

0.68 
0.71 
0.86 
0.76 
0.71 
1.13 
2.17 
1.19 
0.76 
1.14 
1.36 
0.93 

13.5 
13.2 
13.7 
13.5 
12.7 
14.7 
13.3 
12.4 
11.8 
11.5 
12.9 
12.4 

0.98 

1.06 

1.08 

500  c.c,  N  HCl 

1.05 
.98 

500  c.c,  ,1  Acid  Phos. 
l.iOOe.c,  ,N  AcidPhos. 

1.98 
3.91 

1.88 

1.11 

.500c.e.,  N,  Neut.  Phos. 
1500 c.c,  ^Neut. Phos. 

2.03 
3.65 
1.81 

*•  A  represents  the  total  titratable  acid  for  24  hours  and  NH,  the  total  urinary 
ammonia,  each  expressed  in  c.c.  of  decinormal  solution. 

chloric  acid  administration  increases  distinctly  the  ammonia 
coefficient  in  the  urine  and  at  the  same  time  the  titratablc  acid 

increases  in  about  the  same  proportion,  so  that  the  j^tt    ratio 

remains  essentially  unchanged.  On  the  other  hand,  the  admin- 
istration of  acid  phosphate  equivalent  in  titratablc  value  to  the 
hydrochloric  acid  led  to  absolutely  no  increase  in  ammonia 
excretion,  and  even  three  times  this  amount  (1500  c.  c.)  failed 
to  increase  the  exi-retion  of  ammonia.    There  was,  however,  a 

A, 


ffrcat  increase  in  the  titratablc  acid  of  the  urine  that  the 


Nil 


ratio  increased  greatly,  reaching  a  point  corresponding  to  that 
observed  by  Henderson  and  Palmer  in  severe  nephritic  acidosis. 
It  would  appear  that  the  presence  of  phosphate  in  the  body 
actually  inhibits  the  production  of  ammonia,  since  hydro- 
chloric acid  alone  leads  to  a  great  increase  and  the  administra- 
tion of  500  c.  c.  of  decinormal  acid  phosphate  is  essentially  the 
same  (except  for  inert  sodium  chloride)  as  the  administration 
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of  an  equivalent  amount  of  neutral  phosphate  to  which  500  e.  c. 
of  decinormal  hydrochloric  acid  has  been  added.  We  should 
suppose,  then,  that  the  administration  of  phosphate  at  exactly 
the  reaction  of  the  body  should  decrease  the  ammonia  excre- 
tion of  the  normal  person  and  our  results  show  this  to  be  the 
case.    There  was  a  decrease  in  the  excretion  of  ammonia  after 

A 

taking  neutral  phosphate  and  the  ^■,    ratio  became  greater 

than  that  seen  in  the  normal  person. 

The  experiments  reported  show  tliat  the  presence  of  acid 
phosphate  in  the  body,  even  in  the  absence  of  renal  disease, 
gives  rise  to  the  excretion  of  urine  of  a  character  such  as  has 
been  previously  observed  only  in  nephritic  acidosis.  It  is  our 
opinion  that  these  results  give  additional  confirmation  to  the 
view  that  the  acidosis  occurring  in  the  course  of  nephritis  is 
due  to  the  retention  of  acid  phosphate. 

THE    EFFECT    OF    ALKALI    AND    MALT    PREPARATIONS 
UPON  THE    RETENTION  OF  CALCIUM    IN    INFANCY 

By  Akira  Sato,  M.  D. 

{From  the  Harriet  Lane  Home  and  from  the  Department  of 
Pediatrics,  The  Johns  Hopkins  University) 

This  investigation  was  undertaken  to  sec  if  an  alkali  has  any 
beneficial  influence  upon  the  retention  of  calcium  in  an  infant 
(as  Dubois  and  Stolte  (1913)  reported  in  their  article)  and 
if  carbohydrate  has  an  unfavorable  effect  upon  calcium  storage, 
as  some  authors  believe.  Eight  experiments  were  made  upon 
the  same  infant  with  the  same  amount  of  milk  as  the  diet.  In 
some  periods,  sodium  bicarbonate  was  added  and  in  others, 
preparations  of  malt  both  with  and  without  the  alkali.  The 
results  were  as  follows : 

The  addition  of  an  alkali  produced  not  only  no  favorable 
effect  upon  the  retention  of  calcium,  but  a  distinctly  unfavor- 
able one,  whereas  malt  extract  alone  without  alkali  acted  bene- 
ficially upon  calcium  storage.  Malt  extract  with  a  considerable 
amount  of  alkali  produced  a  rather  iinfavorable  result.  It  was 
therefore  concluded  that,  if  malt  soup  has  a  favorable  effect 
upon  calcium  metabolism,  it  is  not  as  a  result  of  the  alkali 
originally  contained  in  it  or  added  to  it. 

A    RAPID    MICRO-METHOD    FOR    THE    DETERMINATION    OF 

PHOSPHATE   AND  TOTAL   PHOSPHORUS    IN 

URINE  AND  STOOLS 

By  Akika  Sato,  M.  D. 

(From  the  Department  of  Pediatrics  of  The  Johns  Hopkins 
University) 

The  method  is  a  colorimetric  one  and  depends  upon  the 
precipitation  of  phosphate  by  uranium.  The  precipitated  phos- 
phate is  dissolved  in  acid  and  the  color,  developed  by  the  addi- 
tion of  potassium  ferrocyanide,  is  compared  with  that  produced 
by  the  same  reagent  with  a  standard  uranium  phosphate  solu- 
tion. For  the  determination  0.5  mgm.  of  PjOg  is  sufficient. 
Thus  with  the  urine  of  the  adult  one  would  use  0.5  to  0.75 
1  c.  c,  with  the  bottle-fed  infant  about  0.5  c.  c.  and  with  the 
breast-fed  infant  5  c.  c.  But  in  each  case  a  very  simple  test 
described  in  the  original  article  should  be  made  in  order  to 
determine  tlic  optimum  amount  of  urine  for  the  determina- 


tion. The  total  phosphorus  in  the  stools  is  determined  in  a 
similar  way  after  digesting  with  .sulphuric  and  nitric  acids.  In 
the  analysis  of  theoretical  solutions,  the  amount  of  inorganic 
phosphate  was  determined  with  an  average  error  not  exceeding 
2  per  cent.  In  that  of  urine  and  feces  the  method  has  yielded 
results  differing  by  not  more  than  2  per  cent  from  those 
obtained  by  the  ordinary  gravimetric  method. 

AN    UNUSUAL    COMBINATION    OF    CARDIAC    ARRHYTHMIA 

WITH    ATRIAL   ORIGIN    OCCURRING    IN    A    PATIENT 

WITH    FOCAL    INFECTION    AND  THYROID 

ADENOMATA 

By  Lewellys  F.  Barker,  M.  D.,  and  Hekry  B.  Richardson,  M.  D. 

(To  be  published  in  full  in  The  Archives  of  Internal  Medicine) 

The  paper  describes  a  patient,  aged  51,  who  for  three  or 
four  years  had  presented  nervous  symptoms  (insomnia,  depres- 
sion, weakness)  and  circulatory  symptoms  (dyspnoea  on  exer- 
tion, tachycardia,  palpitation). 

On  physical  examination  he  showed  slight  cyanosis,  tachy- 
cardia, slight  hypertension — blood  pressure  145  systolic,  80 
diastolic — eye  signs  of  hyperthyroidism,  oral  sepsis,  slight 
nodular  struma,  palpable  liver,  undescended  left  testicle.  The 
blood  was  normal,  the  Wasserman  reaction  was  negative,  the 
stomach  juice  was  normal,  the  urine  showed  a  faint  trace  of 
albumin,  but  no  casts.  On  X-ray  examination  there  was  slight 
clouding  of  the  right  antrum.  Teleroentgenogram  measure- 
ments: M.  E.  6.7,  M.  L.  9.1.  The  adrenalin  test  showed 
rather  marked  hypersensitiveness  to  this  substance.  There 
was  chronic  tonsillitis  and  a  moderate  degree  of  benign  pros- 
tatic hypertrophy  without  residual  urine. 

Electrocardiagraphic  studies  showed,  at  one  time  or  another, 
the  following:  (1)  Physiological  rhythm;  (2)  dislocation 
of  the  pacemaker  from  the  sino-atrial  node  to  points  elsewhere 
in  the  atrium;  (3)  alternate  atrial  extrasystoles,  none  of  which 
provokes  a  ventricular  response;  (1)  alternate  atrial  extra- 
systoles,  many  of  which  provoke  a  ventricular  response;  (5) 
paroxysmal  tachycardia;  (6)  atrial  flutter. 

After  removal  of  the  oral  sepsis,  treatment  of  the  paranasal 
sinusitis  and  a  partial  strumectomy,  with  general  upbuilding 
measures,  the  patient  markedly  improved  and  the  cardiac 
arrhythmia  disappeared  except  for  occasional  extrasystoles.  In 
the  fuller  report  the  bibliography  is  reviewed. 

A  NOTE  ON  THE  SUPPOSED  RELATION  OF  THE  SYMPA- 
THETIC NERVES  TO  DECEREBRATE  RIGIDITY, 
MUSCLE  TONE  AND  TENDON  REFLEXES 

By  Stanley  Cobb 

{From  the  Department  of  Physiology,  The  Johns  Hopkins  Medical 

School  and  the  Henry  Phipps  Psychiatric  Clinic,  The 

Johns  Hopkins  Hospital,  Baltimore) 

(To  be  published  in  the  American  Journal  of  Physiology,  July, 

1918) 

The  question  of  the  sympathetic  innervation  of  striated 
.muscle  is  still  far  from  settled.  As  the  evidence  accumulates, 
the  probability  diminishes  that  a  simple  explanation  of  tonus 
has  at  last  been  found.  For  a  time  the  researches  in  anatomy 
and  physiology  had  made  it  seem  probable  that  tonic  muscular 
contraction  was  due  to  sympathetic  innervation.    In  this  work 
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some  experiments  of  deBoer  and  Dusser  de  Barenne  were 
modified  and  repeated.    A  series  of  experiments  was  done  on 
frogs  to  test  deBoer's  observation  that  cutting  the  rami  com- 
niuuicantes  of  the  abdominal  sympathetic  in  frogs  causes  a 
loss  of  tone  in  the  ipsilateral  leg  muscles.     Sixty-one  frogs 
were  operated  on  in  different  ways  and  although  the  simple . 
cutting  of  tlie  rami  usually  seemed  to  cause  the  leg  to  hang 
lower,  no  consistently  corroborative  evidence  was  obtained  from  ' 
stimulation  or  degeneration  experiments.     Seven  cats  were 
operated  on.    In  one  case  simple  unilateral  excision  of  part  of 
the  abdominal  sympathetic  chain  was  performed;  the  abdomi- 
nal sympathetic  was  cut  before  decerebration  in  five  cases,  and  . 
afterwards  in  one  case.    The  effect  of  stimulating  the  sympa- 
thetic chain  was  tried  out,  also  the  effect  of  inhibiting  decere-  ^ 


brate  rigidity  by  cerebellar  stimulation,  with  and  without  an 
intact  sympathetic  chain.  Besides  this,  repeated  observations 
were  made  on  six  eats,  after  their  recover}'  from  the  sympa- 
thetic excision,  to  see  if  the  muscular  tonicity  or  tendon 
reflexes  had  been  affected. 

The  following  conclusions  were  reached  : 
(1 )    Section  of  the  abdominal  sympathetic  chain  in  cats : 

(a)  Has  no  effect  on  decerebrate  rigidity,  either  by 

preventing  its  development  or  its  inhibition. 

(b)  Causes  no  obvious  hypotonicity  of  the  hind  legs 

or  tail. 

(c)  Causes  no  change  in  the  tendon  reflexes. 

{2)   Stimulation  of  the  abdominal  sympathetic  chain  causes 
no  tonic  contraction  of  the  ipsilateral  hind  leg. 


NOTES  ON  NEW  BOOKS. 


History  of  Medicine.   Suggestions  for  Study   and   Bibliographic 
Data.    By  Fielding  H.  G.\kkiso.n,  A.  B.,  M.  D.,  Principal  Assis- 
tant Librarian.   Surgeon  General's  Office,  Washington,  D.  C. 
Second  edition   revised  and  enlarged.     Octavo  ot  905  pages 
with    many    portraits.      {Philadelphia    and    London:    W.    B. 
Saunders  Company.  ISll.) 
The  appearance  of  the  second  edition  of  Garrison's  work  is  an 
inde.\  of  the  increased  interest  which  has  been  aroused  in  the 
United  States  in  the  study  of  medical  history.    The  first  edition 
was  a  distinct  advance  on  previous  histories  of  medicine  in  the 
English  language,  and  served  a  most  useful  purpose  here   and 
elsewhere.    The  additions  and  changes  in  the  second  edition  bear 
remarkable  testimony  to  the  zeal,  scholarship  and  industry  of  the 
accomplished  author.     The  work  has  been  revised,  enlarged  and 
made  oven  more  useful  to  the  student  of  history  than  before.     It 
deserves  the  widest  circulation  and  the  most  careful  consideration 
on  the  part  of  all  persons  who  take  any  interest  in  the  checkered 
past  of  medicine,  or  who  are  stimulated  by  the  review  to  cherish 
hopes  for  the  future.    The  book  is  admirably  printed,  and  the  proof 
reading  has  been  excellent.  H. 


Syphilis.  liy  Li.ovd  Tiiomi-so.n.  M.  D.  {I'hiladrlphiu:  Leu  .(• 
Febiger.  II)  I (i.) 

The  subject  of  syphilis  is  perhaps  the  most  important  one  of  all 
the  great  divisions  in  medicine  today.  As  the  author  of  the  book 
aptly  states  this  in  the  opening  sentences  of  the  preface,  one  must 
involuntarily  agree  with  him;  because,  after  all,  some  of  the  most 
brilliant  researches  and  solutions  of  medical  problems  have  been 
made  by  workers  in  this  field  in  the  past  15  years.  Many  of  these 
conclusions,  coupled  with  a  more  intensive  study  of  the  subject, 
have  made  us  all  so  much  more  keenly  alive  and  sensitive  to  this 
great  problem  that  a  book  of  this  character  can  of  a  certainty  lay 
a  claim  to  some  kind  of  recognition. 

Books  dealing  with  syphilis  have  always  been  available,  varying 
from  the  chapter  in  the  average  text-book,  devoted  to  syphilitic 
manifestations  of  the  special  field  under  consideration,  up  to  the 
large  systems  which  are,  of  course,  encyclopedic  in  character. 
However,  there  is  always  a  place  for  an  up-to-date  book  which  is 
concise,  brief  and  yet  sufficiently  comprehensive  to  make  it  a  thing 
for  ready  and  satisfying  reference. 

This  l)ook  should  appeal  particularly  to  the  student  because  it 
deals  quite  broadly  with  the  entire  subject:  and  as  stated,  is  cer- 
tainly handy  for  reference  for  the  busy  teacher.  It  is  very  com- 
mendable that  the  author  has  given  a  decidedly  interesting 
though  necessarily  brief  history  of  the  disease,  and  of  the  advance- 


ment of  our  present-day  knowledge  of  it ;  and  that  he  has  added 
an  interesting  chapter  on  the  importance  of  syphilis  is  a  genuine 
advantage. 

In  one  sense  the  book  is  encyclopedic  in  character,  even  though 
the  discussions  are  not  entirely  comprehensive;  but  its  very 
brevity  in  this  respect  is  perhaps  a  real  asset.  The  last  part  (III) 
devotes  nearly  40  pages  to  a  description  and  treatment  of  con- 
genital syphilis — much  of  which  is  of  necessity  a  repetition  of  what 
has  gone  before. 

Among  some  of  the  noticeable  features  to  which  attention  might 
be  directed  are  the  persistent  references  to  the  great  importance 
of  the  Wassermann  blood  test — a  factor  which  is,  of  course,  of 
inestimable  value,  but  which,  if  emphasized  too  much,  might  tend 
to  discredit  and  to  discourage  a  keener  study  of  the  clinical  aspects 
of  the  disease — the  very  thing  which  permitted  such  men  as 
John  Hunter,  Ricord,  Pournier,  Erb,  Jonathan  Hutchinson,  etc., 
to  become  the  great  masters.  We  must  never  relax  our  clinical 
vigilance  with  a  subject  such  as  this,  and  should  rely  on  laboratory 
tests  rather  as  adjuvants. 

There  are  a  few  minor  defects  in  the  text,  such  as  typographical 
errors,  in  the  misspelling  of  proper  names  and  of  drugs  (asperin 
for  aspirin),  as  well  as  in  the  use  of  terms  (tubercular  for 
tuberculous).  However,  the  book  has  the  decided  advantage  of 
bringing  together  in  one  volume  all  phases  and  aspects  of  the 
subject  in  proper  co-ordination  and  good  arrangement.  Further- 
more, it  supplies  what  we  consider  an  important  essential  for  a 
text-book,  namely,  brief  but  significant  additions  culled  from  the 
author's  personal  experience. 

Without  taking  up  the  various  chapters,  we  would  mention 
merely  the  excellent  and  clear  expositions  of  laboratory  technique; 
the  helpful  and  not  too  numerous  references  as  foot-notes;  and  the 
splendid,  comprehonsivr,  yet  concise  descriptions  on  pathology, 
especially  of  the  skin  manifestations. 

The  book  is  attractively  presented,  in  very  handy  form;  the 
photographs  of  the  skin  lesions  are  adequate  but  not  unusual,  and 
on  the  whole  the  book  should  become  a  necessary  part  of  every 
medical  student's  library. 

With  the  rapid  advancement  in  our  knowledge  of  syphilis  of 
the  nervous  system,  the  appearance  of  the  book  is  very  timely. 
Much  has  been  accomplished,  especially  in  the  matter  of  treatment, 
since  the  publication  of  this  volume.  The  treatment  of  these  mani- 
festations is  at  present  passing  through  a  stage  of  trial,  and 
judging  from  results  published  by  various  authors  much  is  to  be 
hoped  for. 

We,  therefore,  look  forward  to  the  appearance  of  a  subsequent 
edition  of  this  book  with  much  anticipation  and  assurance. 

1.  R.  P. 
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STUDIES  ON  THE  ASEPTIC  END-TO-END  ANASTOMOSIS 

OF  THE   INTESTINE 

By  Ernest  G.  Grey,  M.  D., 

Assistant  Resident  Surgeon,   The  Johns  Hopkins  Hospital 

(From  the  Hunterian  Laboratory  of  The  Johns  Hopkins  University) 


For  many  years  attempts  liave  been  made  by  surgeons  to 
devise  practical  methods  for  the  end-to-end  anastomosis  of 
the  intestine  whicli  would  minimize  the  amount  of  soiling 
of  the  suture  line  and  of  the  neighboring  abdominal  structures. 
As  a  result,  a  number  of  interesting  suggestions  have  been 
made  by  Pochhammer/  Werelius/  Flint/  Eostowzew,* 
Moszkowicz/  Gudin,"  Wullstein,'  and  by  others.  The  meth- 
ods to  which  the  best  clinical  results  have  been  ascribed,  how- 
ever, have  all  made  use  of  instruments,  all  or  some  of  which 
had  to  be  extricated  from  the  line  of  closure  in  the  concluding 
steps  of  the  operations.  Such  procedures,  of  course,  either 
leave  the  lumen  temporarily  occluded  with  crushed  bowel,  or 
expose  the  line  of  anastomosis  to  soiling  from  within. 

A  short  time  back  Professor  Halsted '  suggested  the  bulk- 
head suture  for  this  purpose — a  px'ocedure  which  was  alto- 
gether novel  at  the  time,  and  which  afforded  certain  distinct 
advantages  over  the  methods  then  in  use.  He  demonstrated 
on  dogs  that  a  successful  end-to-end  anastomosis  of  the  intes- 
tine might  be  carried  out  in  an  aseptic  manner,  '"  except  as 
contamination  may  occur  from  stitches  whicli  of  necessity  or 
by  accident  have  been  carried  into  the  lumen  of  the  intestine."' 
Until  some  substitute  is  discovered  for  the  needle  and  thread 
it  will  be  necessary  always  to  reckon  with  this  source  of  con- 
tamination. The  fact,  however,  that  with  care  the  operator 
may  prevent  most  or  all  of  the  stitches  from  entering  the 
lumen  greatly  lessens  the  importance  of  this  factor. 


The  experiences  presented  in  this  report  were  encountered 
in  the  course  of  some  experiments  with  this  method  con- 
ducted on  dogs.  Although  the  procedure  described  here 
differs  from  that  used  by  Professor  Halsted  in  certain  details, 
it  nevertheless  makes  use  of  the  characteristic  feature  of  the 
bulkhead  suture,  namely,  the  invagination  of  the  closed  ends 
of  the  intestine  with  subsequent  cauterization  of  them  to 
re-establish  the  lumen.  The  wire-release  ligature  and  the 
fibrin  bolus  have  been  substituted  for  the  cones  of  paper. 

The  absence  of  any  recorded  microscopical  examination  of 
intestinal  anastomoses  made  with  the  bulkhead  suture  sug- 
gested to  the  author  the  desirability  of  comparing  the  rate  of 
healing  in  such  anastomoses  with  that  occurring  in  the  sim- 
ple, open,  end-to-end  unions  of  the  bowel.  Such  a  study,  it 
was  thought,  would  also  afford  some  oppoi-tunity  to  observe 
the  effects  of  the  use  of  the  cauterj-  on  the  rate  of  healing  in 
intestinal  wounds. 


The  Fibrin  Bolus  and  the  Wire-Release  Ligature. — The 
fibrin  bolus  is  prepared  from  ordinan'  blood  fibrin  after  a 
method  developed  by  Dr.  S.  Harvey,'  of  Boston.  In  a  former 
communication,"  I  suggested  the  use  of  fibrin  for  con- 
trolling the  extensive  hemorrhage  which  sometimes  follows 
the  removal  of  a  cerebral  ttmior  having  deep  or  extensive 
attachments  to   a  neighboring  sinus.     Harvey   subsequently 
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devised  a  method  by  which  microscopic  films  of  this  material 
might  be  used  for  liemostasis. 

Tlie  washed  fibrin  obtaiued  from  whipping  freslily  drawn 
blood  at  the  abattoir  is  ground  up  to  a  fine  pulp.  Tliis  pulp 
is  then  made  into  sheets  of  any  desired  thickness  by  drying 
a  layer  in  a  high-power  press.  A  sheet  of  this  material  is 
cut  into  small  recbngular  pieces  of  such  a  size  that  two  or 
three  will  just  occlude  the  lumen  of  the  canine  gut.  To  en- 
gage the  ligature  a  shallow  notch  is  made  in  each  a  few 
millimeters  from  one  end. 

These  blocks  stand  steam  sterilization  well,  retaining  their 
shape  and  firm  consistency.  In  a  flask  stopped  with  cotton 
they  may  be  preserved  indefinitely.  Since  they  are  digestible 
— in  the  course  of  several  days  or  a  week — they  do  not  act  as 
real  foreign  bodies  in  the  alimentajy  tract. 

The  wire-release  ligature  is  a  simple  contrivance  which 
may  be  prepared  rapidly  at  the  table  from  the  ordinary  sup- 
plies of  the  operating  room.  Two  lengths  (each  of  about  14 
inches)  of  extra  heavy  silk  are  used.  Each  is  doubled  once 
at  its  middle,  and  the  folded  ends  of  the  two  are  interlocked 
over  the  end  of  a  fine  piece  of  wire,  such  as  is  used  as  a  stilette 
in  a  large  hypodermic  needle  (see  Fig.  5).  When  the  ends 
are  drawn  taut  the  threads  bind  the  wire,  and  they  may  be 
tied  around  the  bowel  and  bolus  with  a  considerable  degree 
of  tension. 

To  release  the  ligature  the  bowel  is  gently  supported  over 
the  region  of  the  knot.  The  wire  is  then  twisted  a  little 
back  and  forth  in  its  longitudinal  axis  while  traction  is  made 
upon  it  away  from  the  gut.  The  thread  ends  now  fall  apart. 
The  wire  may  be  removed  in  this  fashion  without  causing 
any  trauma  to  the  intestinal  wall.  As  the  bulkhead  occupies 
the  bowel  immediately  subjacent  to  the  ligature  there  is  no 
question  of  leaving  the  lumen  occluded. 

'Tlie  Operative  Technique. — The  first  step  in  the  operation 
is  identical  with  that  described  by  Professor  Halsted  (Fig.  1). 
At  the  point  of  election  the  peritoneal  and  muscular  coats 
are  divided  and  stripped  back  on  the  submucosa  far  enough 
to  enable  the  operator  to  place  two  ligatures  around  the  gut. 
The  intervening  snbmucosa  and  mucosa  are  then  divided 
with  the  cautery. 

To  prepare  the  bulkhead  two  or  three  of  the  fibrin  blocks 
(depending  upon  the  size  of  the  lumen  and  the  dimensions 
of  the  blocks)  are  held  together  and  pressed  against  the  cau- 
terized end  of  the  bowel  invaginating  it  to  the  desired  extent 
(Fig.  2).  It  saves  time  in  the  subsequent  steps  of  the  opera- 
tion when  the  blocks  are  invaginated  so  lliat  their  exposed 
ends  lie  a  few  millimeters  within  the  folded  margins  of  the 
bowel.  The  wire-release  ligature  is  now  tied  with  force  a 
short  distance  from  the  end  of  the  intestine,  binding  the  gut 
to  the  enclosed  bolus.  It  is  so  placed  that  the  free  end  of 
the  wire  is  directed  away  from  the  line  of  anastomosis.  After 
both  pieces  of  intestine  have  been  prepared  in  this  way.  the 
folded  ends  are  cut  away  \v\i\\  the  cautery-knife  close  to  tlu' 
ligatures,  as  in  the  Plalsted  method  (Fig.  3). 

As  the  vessels  have  not  been  disturbed  in  these  steps  the 
blood  supply  remains  perfect  up  to  the  site  of  each  ligature. 


Exactly  at  this  line  the  vessels  entering  the  gut  are  ligated. 
The  larger  vessels  distal  to  this  point  are  then  also  secured 
with  circumvection  ligatures.  The  eud-to-end  anastomosis 
now  remains  to  be  made  with  the  continuous  mattress  suture 
(Fig.  4).  An  additional  mattress  stitch  placed  about  each 
release  wire  is  drawn  tight  only  when  the  latter  is  removed. 
The  wires  in  the  course  of  the  anastomosis  find  their  points 
of  exit  without  interfering  with  the  approximation  of  the 
bowel  ends. 

The  ligature  about  each  bulkhead  having  been  released  by 
the  withdrawal  of  the  wire,  the  line  of  union  is  gently  rolled 
in  a  piece  of  gauze  to  loosen  the  boli.  With  slight  pressure 
the  invagination  bulkheads  are  liberated  and  the  lumen  of 
the  bowel  is  re-established. 

OBSERVATIONS 

The  Operative  Results. — The  operation  as  described  here 
was  performed  on  37  dogs — 34  times  on  the  small  intestine 
and  three  times  on  the  colon.  The  specimens  were  removed 
at  varying  postoperative  periods  ranging  from  48  hours  to 
106  days.  In  the  series  of  37  animals  there  were  two  deaths 
directly  attributable  to  the  work  on  the  intestines.  Post- 
mortem examination  in  both  instances  disclosed  a  general 
peritonitis,  the  origin  of  which  could  be  traced  to  a  perfora- 
tion in  the  line  of  anastomosis.  Each  of  these  animals,  how- 
ever, was  quite  small,  with  a  bowel  proportionately  narrow 
in  its  diameter. 

Two  great  principles  are  now  recognized  in  intestinal 
surgery.  The  first,  inculcated  by  Lembert,"  is  to  rely  on  the 
serous  coat  to  procure  early  and  ijermanent  adhesions;  and 
the  second,  pointed  out  by  Dr.  Halsted,  is  to  include  some  of 
the  submucosa  in  the  sutures,  since  the  submucosa  is  the 
strongest  coat  of  the  bowel  wall.  Where  the  intestine  is  very 
small,  as  in  the  two  animals  just  referred  to,  it  is  diflicult  to 
secure  the  proper  approximation  of  the  serous  coats,  because 
the  inversion  of  any  appreciable  amount  of  bowel  usually  re- 
sults in  an  occlusion  of  the  intestinal  lumen.  A  weak  serous 
apposition,  of  course,  predisposes  the  part  to  subsequent  leak- 
age. This  is  particularly  the  case  where  there  is  some  en- 
croachment upon  the  intestinal  canal,  since  the  latter  condi- 
tion always  leads  to  more  or  less  stasis  in  the  proximal  seg- 
ment. 

In  larger  animals  very  little  dilTiculty  of  this  nature  is  en- 
countered. Human  bowel  should  be  still  more  favorable  for 
this  type  of  anastomosis,  because  the  width  of  the  intestine  is 
greater  and  there  is  more  of  a  difference  in  the  ratio  of  the 
diameter  of  the  gut  to  the  diameter  of  its  lumen. 

To  make  the  method  applicable  to  the  human  colon  it  would 
be  necessary  to  devise  certain  modifications  of  the  fibrin  bolus. 
The  diameter  of  the  bolus  would  have  to  be  greatly  increased, 
since  the  diameter  of  the  canal  at  the  line  of  anastomosis  in 
the  bulkhead  suture  is  determined,  in  a  large  measure,  by  the 
dimensions  of  the  supporting  framework — tlie  paper  cone  or 
the  blocks  of  fibrin. 

In  the  course  of  some  work  with  the  large  intestine  of  the 
pig,  procured  from  the  abattoir,  it  was  found  that  a  bolus  of 
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ample  proportions  might  be  constructed  from  fibrin  by  fasten- 
ing togetlier  a  considerable  number  of  small  blocks  with  a 
wire-release  ligature.  After  such  a  support  has  been  secured 
in  the  bulkhead  by  means  of  the  usual  release  ligature  placed 
around  the  gut,  the  wire  of  the  bolus  may  be  withdrawn, 
leaving  the  fibrin  blocks  secured  only  by  the  external  tie.  The 
release  of  the  invaginated  bowel  ends,  subsequent  to  the  anas- 
tomosis, ultimately  permits  the  pieces  of  fibrin  to  separate. 
In  this  form  they  should  be  well  cared  for  by  the  intestine. 

The  modified  Halsted  suture  suggested  in  this  report  rep- 
resents, then,  a  practical  technique  for  the  aseptic  end-to-eud 
anastomosis  of  the  small  intestine,  since  all  of  the  materials 
may  be  sterilized  readily  and  since  the  experimental  work 
has  shown  that  a  dog's  life  is  not  greatly  endangered  by  the 
operation.  The  technique  is  suggested,  however,  solely  as  a 
step  toward  the  solution  of  the  problems  connected  with  the 
anastomosis  of  the  large  intestine.  It  is  in  operating  upon 
the  colon,  of  course,  that  the  greatest  danger  of  peritoneal 
infection  arises.  Experiments  on  the  living  animal  having 
to  do  with  a  colon  of  the  human  type  could  be  carried  out  only 
in  the  larger  animals,  such  as  the  pig  or  the  sheep. 

The  Healing  of  the  Bulkhead  Anastomoses. — During  the 
course  of  the  first  few  hours  subsequent  to  the  operation  the 
serous  surfaces  become  glued  together  with  a  fibrinous  exu- 
date. This  exudate,  as  Halsted "'  and  Mall "  first  pointed 
out,  appears  even  before  the  anastomosis  is  completed,  and 
serves  to  seal  the  stitch  holes.  Evidences  of  a  reaction  on  the 
part  of  the  tissues  to  the  trauma  sustained  during  the  opera- 
tion now  make  their  appearance  in  the  form  of  edema,  infarct 
formation,  leucocytic  infiltration,  etc. 

All  of  the  specimens  of  48  hours  show  comparatively  large 
flaps  of  inverted  bowel  wall — an  inherent  feature  of  the  bulk-' 
head  method.  These  intums,  however,  are  not  all  of  the 
same  size,  but  vary  somewhat  from  animal  to  animal.  The 
largest  of  all  was  present  in  an  anastomosis  which  had  been 
ipade,  for  comparative  purposes,  with  a  knife  instead  of  a 
cautery.  The  other  steps  of  the  bulkhead  operation  had  been 
carried  out  as  usual. 

At  the  end  of  two  days  the  condition  of  the  inturn  depends 
upon  the  condition  of  its  vessels  and  upon  the  amount  of 
injury  to  which  it  was  subjected.  When  through  either  or 
both  of  these  factors  the  viability  of  the  inverted  tissues  has 
been  seriously  affected,  a  slough  starts  to  form  which  varies 
in  extent  throughout  the  circumference  of  the  bowel.  The 
rapidity  with  which  the  slough  separates  and  the  mucosa 
covers  the  ulcer  depends,  of  course,  upon  the  extent  of  the 
necrosis.  It  is  this  factor,  namely,  this  extent  of  the  slough, 
which  chiefly  influences  the  rate  of  healing.  Of  much  less 
significance  in  this  respect  is  the  size  of  the  intuni. 

At  48  hours  (Fig.  6)  the  inverted  bowel  wall  is  edematous 
and  hemorrhagic,  and  at  the  base  of  the  flaps  there  are 
changes  suggesting  necrosis,  particularly  of  the  epithelium. 
The  muscularis  mucosas  on  either  side  can  be  traced  out  to 
the  end  of  the  inturn,  but  it  soon  appears  edematous.  A  cor- 
responding swelling  is  evident  in  the  submucosa.  Shortly 
beyond  the  base  of  the  inturn  the  muscle  coats  become  hemor- 


rhagic, swollen  and  infiltrated  with  leucocytes.  At  the  suture 
line,  extending  up  between  the  serous  surfaces  of  the  bowel 
ends  to  the  level  of  the  muscularis  mucosae,  is  seen  the  fibrin- 
ous exudate.  This  serves  to  smooth  over  the  external  surface 
of  the  anastomosis. 

Sections  from  certain  other  48-hour  specimens  show  a  less 
extensive  sloughing  of  the  inverted  parts.  As  a  rule,  the  in- 
turned  ends  are  about  equally  afl;ected.  Occasionally,  how- 
ever, owing  to  poor  approximation  of  the  segments  or  to 
extensive  unilateral  necrosis,  the  two  flaps  may  be  of  very 
unequal  length.  When  the  flaps  are  of  unequal  length  there 
is,  of  course,  a  great  delay  in  the  process  of  healing,  especially 
of  the  mucosa.  In  the  instances  in  which  the  knife  was  sub- 
stituted for  the  cautery  there  is  again  a  variation  in  the 
picture  from  specimen  to  specimen.  It  is  this  variation  which 
makes  it  difiicult  to  estimate  the  effects  of  the  cautery  on  the 
process  of  healing.  On  the  whole,  there  seems  to  be  very  little 
difference  between  the  two  sets  of  specimens. 

At  seven  days  (Pig.  9)  the  stage  of  sloughing  has  passed 
and  the  process  of  repair  is  fairly  under  way.  The  inturn  is 
now  surmounted  by  an  ulcer,  the  bed  of  which  consists  of 
partially  organized  exudate.  Quantities  of  polymorphonu- 
clear leucocytes  and  round  cells  are  present  together  with 
many  young  connective-tissue  cells  and  newly  formed  blood- 
vessels. At  the  borders  of  the  ulcer  the  epithelium  is  low  and 
undift'erentiated  in  type.  Villi  are  found  only  at  some  dis- 
tance from  the  uncovered  area.  The  stratum  fibrosum  is 
visible  on  the  left  up  to  the  edge  of  the  mucous  membrane. 
Here  it  lies  exposed.  On  the  right  side  the  end  of  the  stratum 
fibrosum  is  covered  by  the  flattened  epithelium.  The  muscu- 
laris mucosa  has  a  fairly  normal  appearance  up  to  the  re- 
gion where  the  epithelium  becomes  embrj'onic  in  type.  Its 
identity  is  then  lost  in  the  scar  tissue.  The  submucosa  on  one 
side  is  considerably  thickened;  both  of  the  layers,  moreover, 
are  denser  than  usual,  owing  to  the  presence  of  new  con- 
nective-tissue cells  and  young  blood-vessels.  A  verv'  apprecia- 
ble amount  of  new  fibrous  tissue  is  scattered  throughout  the 
muscle  bundles  of  the  inturn.  The  muscle  layers  are  also 
infiltrated  with  white  blood-cells  in  places,  the  reaction  as- 
suming its  greatest  proportions  in  the  immediate  vicinity  of 
the  stitches.  This  picture  is  very  similar  to  Gould's  "  5-day 
stage  (plain  end-to-end  anastomosis  of  the  intestine),  to 
Halsted  and  Mall's"  6-day  specimen  (entero-enterostomy), 
and  to  Flint's"  7-day  suture  (gastro-enterostomy). 

A  section  from  another  part  of  the  same  specimen  shows  a 
much  more  advanced  stage  of  healing.  Here  the  mucosa  has 
practically  covered  in  the  ulcer.  The  epithelium  over  the 
exudate  is  of  tlie  low,  undifferentiated  type,  containing  a  few 
shallow  crv'pts,  but  no  villi.  The  stratum  fibrosum  and  mus- 
cularis mucosa;  may  be  traced  up  to  within  a  verj-  short  dis- 
tance of  the  line  of  union  of  the  epithelial  layers.  They  now 
extend,  accordingly,  a  little  beyond  tlie  region  where  the  villi 
disappear.  Toward  the  base  of  the  anastomosis  tlie  muscle 
layers  are  found  to  be  separated  by  a  moderately  broad  band 
of  scar  tissue,  comprising  crushed  muscle  bundles,  new  con- 
nective-tissue cells,  and  white  blood-cells.  This  picture  closely 


270 


JOHIS^S  HOPKIXS  HOSPITAL   BULLETIN 


[No.  334 


resembles  the  24-day  specimen  of  Halsted  and  Mall  and  the 
8-day  specimen  of  Gould. 

In  a  section  from  a  14-day-old  suture  (Fig.  10)  the  ulcer 
is  found  to  be  converted  into  a  mass  of  fibrous  tissue  which 
still  shows  a  considerable  degree  of  reaction ;  and  this  is  com- 
pletely covered  by  a  low,  atypical  epithelium.  Flint  found 
little  evidence  of  reaction  at  this  time  (14  days)  save  iu  the 
immediate  neighborhood  of  the  stitches.  The  cleft  at  the 
point  of  union  of  the  two  epithelial  coats  is  sheathed  by  a 
single  layer  of  low  colunmar  cells.  The  stratum  fibrosum 
does  not  completely  bridge  the  scar  tissue.  Traces  of  fibers 
suggesting  the  muscularis  mucosae  are  visible  on  one  side  up 
to  the  midline.  On  the  side  of  the  cleft,  however,  tliis  layer 
is  indistinct  for  a  short  distance.  The  exudate  between  the 
deeper  muscle  layers  has  become  definitely  organized. 

Another  section  from  this  specimen  shows  a  somewhat  less 
advanced  stage  of  healing.  Here  a  very  narrow  ulcer  caps  the 
inturn.  JIuscle  fibers,  apparently  from  the  deeper  layers,  are 
found  scattered  in  the  gap  between  the  ends  of  the  muscularis 
mucosae.  This  corresponds  to  a  14-day  specimen  described 
by  Flint  in  which  the  muscularis  mucoste  had  partially  re- 
generated from  each  side,  the  intervening  defect  being  filled 
in  by  muscle  from  the  circular  and  longitudinal  layers. 

In  a  section  from  a  14-day  plain  end-to-end  suture  the 
picture  is  fairly  similar,  except  that  iu  this  instance  there  is 
less  of  a  diaphragm.  The  -ulcer  is  covered  at  the  center  by  a 
single  layer  of  epithelial  cells.  The  muscularis  mucosas  and 
the  stratum  fibrosum  here  disappear  close  to  the  edges  of  the 
ulcer — rather  far  from  the  midline.  Gould's  14-day  specimen 
shows  an  inturn  fully  as  large  as  that  seen  in  the  14-day  bulk- 
head suture  (Fig.  10). 

How  greatly  the  repair  of  the  intestinal  coats  may  be  de- 
layed by  an  inequality  of  the  sloughing  process  in  the  two 
halves  of  the  inturn  is  indicated  by  the  condition  of  a  speci- 
men which  was  removed  at  21  days.  A  long,  well-nourished 
flap  remains  on  the  left  side.  On  the  opposite  side,  however, 
no  appreciable  trace  remains  of  the  inverted  bowel  wall.  The 
inturn  is  covered  on  one  surface  by  a  fairly  normal  appearing 
coat  of  mucous  membrane,  but  over  the  end  and  on  the  op- 
posite face  no  epithelium  is  visible.  So  far  as  the  function 
of  the  anastomosis  is  concerned  the  exposure  of  this  area  of 
granulation  tissue  probably  has  no  especial  significance.  The 
line  of  suture,  though,  cannot  be  considered  healed  until  the 
epithelial  layers  have  united;  and  in  a  ease  such  as  this  a 
nuniber  of  additional  weeks  would  be  required  to  accom- 
plish it. 

An  anastomosis  24  days  old  (Fig.  11)  shows  a  very  ad- 
vanced stage  of  repair.  In  one  section  the  ulcer  is  covered 
with  a  moderately  high  epithelium.  Near  the  point  of  union 
some  shallow  crypts  are  visible.  No  villi,  however,  make  their 
appearance  here.  The  muscularis  mucosae  reaches  almost 
across  the  defect.  In  the  region  where  the  villi  disappear  the 
submucosa  broadens  out  and  merges  into  the  scar  tissue  of 
the  old  ulcer.  A  section  from  another  part  of  the  circumfer- 
ence reveals  a  slight  gap  between  the  epithelial  layei-s  of  either 
side.    The  muscle  coats  below  are  separated  by  a  rather  wide 


area  of  scar  tissue  which  still  presents  a  considerable  degree 
of  infiltration. 

There  is  no  more  heaping  up  of  the  coats  at  the  line  of 
anastomosis  in  this  specimen  than  was  noted  by  Dr.  Halsted 
and  Dr.  Mall  in  their  intestinal  suture  of  24  days  or  by  Dr. 
Flint  in  his  gastro-enterostoni}-  of  55  days.  ]\Iore  of  the 
bowel  wall  certainly  is  inverted  in  carrv'ing  out  the  bulkhead 
operation  than  in  making  a  plain  end-to-end  anastomosis. 
The  similarity  in  the  specimens,  then,  must  be  due  to  the  fact 
that  subsequently  to  the  former  procedure  most  of  the  inturn 
had  been  cast  ofE.  From  this  it  appears  that  a  large  inturn 
may  not  materially  prolong  the  healing  time  provided  that 
the  two  ends  slough  to  about  the  same  extent. 

A  section  from  a  plain  end-to-end  anastomosis  of  22  days' 
duration  shows  a  picture  little  differing  from  this  except  for 
an  absence  of  most  of  the  infiltration  which  characterizes  the 
bulkhead  suture.  The  22-day  section  just  referred  to  is  very 
similar  in  appearance  to  Mall's  24-day  suture  (Fig.  10). 

At  41  days  (Fig.  12)  the  epithelium  completely  bridges  the 
line  of  union.  Here  short  crypts  are  present  together  with 
comparatively  large  villi.  Over  a  rather  wide  area  no  muscu- 
laris mucosiB  is  discernible,  but  where  one  would  expect  to 
find  it  connective  tissue  and  muscle  from  the  deeper  layers 
appear  to  be  aligning  themselves  to  form  a  substitute.  A 
rather  wide  expanse  of  scar  tissue  is  present  in  this  specimen 
between  the  ends  of  the  muscle  coats.  As  the  bowel  is  com- 
paratively flat  now  at  the  site  of  the  anastomosis,  this  separa- 
tion of  the  muscle  coats  suggests  the  fourth  stage  of  healing — 
the  straightening  of  the  suture — as  noted  by  Mall  in  Halsted's 
sutures  of  25  to  36  days.  The  process  of  healing  in  the  bulk- 
head suture,  accordingly,  may,  under  favorable  circumstances, 
lag  but  little  behind  that  occuri'ing  in  the  plain  end-to-end 
anastomosis. 

Sections  from  a  50-day  specimen  are  quite  similar  in  ap- 
pearance. A  somewhat  more  advanced  state  of  repair  is  seen 
in  a  52-day  plain  end-to-end  suture.  The  epithelium  is  of 
normal  height  throughout  and  the  circular  muscle  coats  are 
well  approximated.  There  is  only  a  very  narrow  break  be- 
tween the  ends  of  the  muscularis  mucosa?. 

From  this  period  on,  the  villi  and  cr}-pts  at  the  anastomosis 
gradually  assume  more  normal  proportions.  As  the  submu- 
cosa decreases  in  width  the  muscularis  mucoste  become  re- 
generated across  the  defect.  The  ends  of  the  muscle  coats 
at  the  same  time  approach  each  other  and  become  bound 
together  by  a  very  narrow  scar.  The  subserous  scar  slowly 
disappears  (Figs.  13  to  15). 

The  rate  of  healing  described  above,  however,  is  not  char- 
acteristic of  all  bulkhead  sutures,  as  has  been  emphasized  be- 
fore. Owing  probably  to  the  necessity  of  an  extensive  repair, 
the  regeneration  in  certain  places  is  considerably  retarded. 
In  a  57-day  specimen  one  section  shows  an  extremely  narrow 
ulcer  still  existing  at  the  line  of  union.  Another  section  has 
a  single  layer  of  epithelial  cells  covering  this  site.  The  other 
coats  are  all  well  healed.  A  rather  prominent  inturn  remains 
still  in  a  77-day  suture.  The  presence  of  the  inturn,  however, 
has  not  interfered  with  the  regeneration  of  the  coats. 
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The  rate  of  repair  does  not  appear  to  be  greatly  influenced 
by  the  use  of  the  cautery.  In  some  of  the  earlier  stages  no 
appreciable  difference  was  noted  in  this  respect  between  the 
bulkhead  sutures  divided  with  the  knife  and  those  treated 
with  the  hot  iron.  Similar  observations  have  been  made  by 
Scudder  and  Harvey  "  in  their  study  of  the  use  of  the  cautery 
in  the  treatment  of  gastric  ulcers.  At  105  days  a  suture  in 
which  the  cautery-iron  was  used  shows  a  slightly  better  re- 
generation of  the  mucous  coat  than  a  suture  of  106  days  in 
which  the  knife  was  substituted  for  it. 

SUMMARY  AND  CONCLUSIONS 

This  report  is  based  upon  the  results  obtained  from  using 
the  bulkhead  suture  (Halsted)  in  37  dogs.  A  new  wire-re- 
lease ligature  and  a  bolus  of  fibrin  which  is  easily  sterilized 
have  been  substituted  for  the  paper  cones.  Specimens  were 
secured  following  the  operations  at  intervals  varying  from  a 
few  hours  to  106  days.  A  study  of  the  process  of  healing 
shows  the  following  points: 

The  process  of  repair  in  the  bulkhead  suture  may,  under 
favorable  circumstances,  lag  but  little  behind  that  noted  in 
the  plain  end-to-end  anastomosis.  On  the  average,  however, 
the  healing  is  a  little  slower  in  the  former. 

A  large  intum  may  not  materially  lengthen  the  period  of 
regeneration,  provided  that  the  two  inverted  bowel  ends  re- 
main about  equal  in  size.  The  size  of  the  intum  remaining 
after  several  weeks  varies  greatly  from  specimen  to  specimen. 
Frequently  very  little  inverted  bowel  is  found  at  this  time. 

As  a  rule,  there  is  a  considerable  delay  in  the  repair  of  the 
mucosa  when  the  two  parts  of  the  intum  are  of  unequal 
length — owing  to  poor  approximation  or  to  an  inequality  in 
the  necrosis  on  the  two  sides.  This,  however,  does  not  appear 
to  affect  the  function  of  the  intestine. 

jSTo  striking  difference  was  noted  in  the  rate  of  repair  be- 
tween bulkhead  sutures  in  which  the  cautery  had  been  used 
and  those  in  which  the  knife  had  been  substituted  for  it. 


Stitches  which  puncture  the  epithelium  usually  delay  the 
healing  of  the  latter.  Frequently  such  sutures  carry  a  pro- 
longation of  the  epithelium  down  into  the  deeper  layers. 
Such  adenoma-like  prolongations  may  weaken  the  line  of 
union  where  only  one  layer  of  stitches  has  been  inserted. 
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ANOMALIES  OF  THE  PULMONARY  VEINS 

By  P.  B.  MacCeeady 
(Anatomical  Laboratory  of  The  Johns  Hopkins  University,  1918) 


Although  anomalies  of  the  pulmonary  vascular  system  are 
by  no  means  uncommon,  the  following  three  cases,  met  with 
during  the  course  of  dissection  in  the  anatomical  laboratory  of 
the  Johns  Hopkins  Medical  School  (1917-18),  are  so  excep- 
tional as  to  merit  special  mention,  particularly  in  view  of  their 
possible  embryological  explanation.  In  two  of  the  dissections 
the  upper  pulmonary  vein  of  the  left  side  opened  into  the  left 
innominate  vein;  in  the  third  case  the  upper  pulmonary  vein 
of  the  right  side  emptied  into  the  superior  vena  cava. 

In  the  first  case,  which  is  shown  in  Fig.  2,  the  left  superior 
pulmonary  vein  passes  through  the  hilum  of  the  lung  above  the 
pulmonary  artery.  It  pursues  a  course  ventrad  and  cephalad 
and  opens  into  the  left  innominate  vein  1.5  cm.  from  the  jimc- 


ture  of  the  latter  with  the  subclavian  vein.  It  measures  3.5  cm. 
in  length  and  is  slightly  smaller  in  diameter  than  the  left 
inferior  vein.  It  drained  all  of  the  upper  lobe  with  the  excep- 
tion of  a  small  area  on  the  inferior  medial  surface,  adjacent  to 
the  inferior  lobe.  This  area  was  separated  from  the  upper  lobe 
by  a  fissure,  and  was  at  first  thought  to  be  a  separate  lobe.  It 
had  its  own  bronchus,  its  separate  arterial  branch  and  its  own 
vein  from  the  inferior  pulmonary  vein.  However,  the  fissure 
proved  to  be  entirely  superficial  and  the  separated  area  to  be 
part  of  the  upper  lobe. 

The  vessels  in  the  hilum  of  the  lung  occupy  abnormal  posi- 
tions. The  upper  pulmonary  vein  lies  above  the  pulmonary 
artery ;  below  this  is  the  bronchus,  and  below  this,  again,  is  the 
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inferior  pulmonary  vein.  The  last  enters  the  left  auricle  in  the 
normal  way.  As  the  veins  from  the  right  lung  are  normal, 
only  three  veins  enter  the  left  auricle. 

The  heart  presents  several  peculiarities,  the  most  noticeable 
being  the  relatively  great  size  of  the  puhnonary  artery.  In 
view  of  the  greater  amoimt  of  blood  it  received,  one  would 
expect  to  find  the  entire  right  side  of  tlie  heart  enlarged,  and 
the  left  side  smaller  in  order  to  establish  an  equilibrium.  This 
appeared  to  he  the  case,  though  it  cannot  be  stated  definitely, 
because  in  a  preserved  heart  such  as  this  exact  measurements 
cannot  be  made. 

The  interventricular  septum  lies  farther  to  the  left  than  is 
apparent  in  Fig.  2.  A  notch  in  the  lower  border  of  the  anterior 
wall  of  the  right  ventricle  gives  this  false  impression.  The 
notch  seemed  to  have  no  significance  at  all  in  the  interior  of 
the  heart.  One  thing  of  importance,  bearing  directly  as  it  does 
upon  the  discussion  to  follow,  is  the  total  lack  of  any  left 
oblique  vein  of  the  heart. 

The  second  case  dissected  is  analogous  to  the  one  above 
described.  In  this  the  left  upper  pulmonary  vein  opens  into 
the  left  innominate,  and  is  thought  to  have  drained  the  whole 
of  the  upper  lobe,  though  its  exact  distribution  was  not  ascer- 
tained at  dissection. 

In  the  third  case  whicli  is  shown  in  Fig.  3,  the  right  upper 
pulmonary  vein  opens  into  the  superior  vena  cava,  near  the 
opening  of  the  azygos,  and  1.5  cm.  from  the  juncture  of  the 
innominate  veins.  As  in  the  second  case,  its  exact  distribution 
was  not  observable  at  dissection,  though  it  was  thought  to  have 
drained  the  entire  upper  lobe.  The  only  other  peculiarity 
noted  was  in  the  heart;  here  the  orifice  of  the  coronary  sinus 
was  located  on  the  same  side  of  the  Eustachian  valve  as  the 
inferior  vena  cava. 

Report  of  various  other  cases  of  anomalous  pulmonary  veins 
have  been  published.  Those  in  which  there  has  been  a  com- 
munication between  the  pulmonary  and  systemic  systems  may 
be  classified  as  follows : 

FolR  WITH  THE  LEFT  INNOMINATE  VEIN 

Two  cases.     Upper  pulmonary  vein  of  the  left  side  opening  into 
the  innominate. 

Thane,  C.  D.,  Jour.  Anat.  &  Physiol.,  1906,  xl. 
Bachhammer  (by  Debierre),  Traits  d'  anatomie  humaine, 
1S90,  t.  2. 
One  case.     Additional  pulmonary  vein  draining  half  of  the  upper 
lobe  of  the  left  side,  opening  into  the  innominate. 
Looten,  .1.,  &  Ruyssen,  G.,  Biblio.  anat.,  1910,  xx. 
One  case.     Vein  draining  upper  two-thirds  of  the  left  lung  into 
the  Innominate,  with  a  branch  to  the  accessory  hemiazygos. 
Patterson,  J.,  Jour.  Am.  Med.  Assn.,  1913,  Ixi. 

Six  with  the  Sii-erior  Vena  Cava 
Five   cases.     Upper  pulmonary   vein   of   the   right  side  into  the 
superior  vena  cava. 

Grueber  (2  cases).  Arch.  path.  Anat.,  1S76. 

Meckel,  In  Poirier  &  Charpy's  Trait6  d'anatomie  humaine, 

1901,  t.  2. 
Gegenbauer,   In    Poirier   &    Charpy's    Traite    d'anatomie 

humaine,  1901,  t.  2. 
Winslow,     In     Poirier    &    Charpy's    Traitfi    d'anatomie 
humaine,  1901,  t.  2. 


One  case.     Left  pulmonary  vein  into  the  superior  vena  cava. 

Weber,  In  Poirier  &  Charpy's  Traite  d'anatomie  humaine, 
1901,  t.  2. 

Three  with  the  Inferior  Vena  Cava 
Two  cases.     Upper  right  pulmonary  vein  into  the  inferior  vena 
cava. 

Brown,  A.  G.,  Anat.  Record,  1913,  vii. 
Chassinat,    In    Poirier    &    Charpy's    Traite     d'anatomie 
humaine,  1901,  t.  2. 
One  case.     Five  or  six  small  upper  left  pulmonary  veins  into  a 
small  rudimentary  vena  cava. 

Hyrtle,  In  Poirier  &  Charpy's  Traite  d'anatomie  humaine, 
1901,  t.  2. 


10. 


Intestinal  tract. 
.  Pulmonary  anlage. 
Left  postcardinal  vein. 
Left  precardinal  vein. 
Left  duct  of  Cuvier. 
Sinus  venosus. 
Splanchnic  plexus. 


The  left  cornu  of  the  sinus  venosus 


11.  Cephalic    communication    of    the    splanchnic    plexus 

with  the  ccphalomesial  portion  of  the  sinus  venosus 
(common  pulmonao'  vein). 

12.  Communication    bet\veen    the    splanchnic    plexus    and 

precardinal  vein. 

13.  Ca\idal  comnumication  of  the  splanchnic  plexus. 

14.  Communication  between  the  splanchnic  plexus  and  the 

postcardinal  vein. 


O.ne  with  the  Azygos  Vein 
One  case.     Single  right  pulmonary  vein  into  a  large  azygos  vein. 
Sheperd,  F.  .1.,  Jour.  Anat.,  XXIV. 

Two  WITH  the  Subclavian  Vein 

Two  cases.     Left  pulmonary  vein  into  the  subclavian  vein. 
Weber,  Arch.  Anat.  u.  Physiol.,  Leipzig,  1829. 
Ramsbotham,  In   Poirier  &  Charpy's   Traite  d'anatomie 
humaine,  1901,  t.  2. 
Communications  between  the  pulmonary  and  portal  systems  are 
exceedingly  rare,  only  two  cases  being  found  in  the  literature. 

Two  WITH  the  Portal  Vein 
One  case.     Right  pulmonary  vein  into  the  portal  vein  while  the 
left  pulmonary  vein  opened  into  the  subclavian  vein. 

Ramsbotham,  In   Poirier   &  Charpy's  Traite   d'anatomie 
humaine,  1901,  t.  2. 


FiQ.  2. — Case  I  in  which  the  upper  left  pulmonary  vein  empties  into  the  left  innominate 
vein,  1.0  cm.  from  the  junction  of  the  latter  with  the  subclavian  vein.  This  abnormal  pul- 
monary vein  drained  all  the  upper  lobe  of  the  lung  with  the  exception  of  a  small  area 
adjacent  to  the  lower  lobe.  This  area  was  drained  by  a  branch  of  the  inferior  vein  and,  as 
can  be  seen  in  the  figure,  was  separated  from  the  rest  of  the  upper  lobe  by  a  shallow  fissure. 
It  was  supplied  by  a  separate  branch  of  the  pulmonary  artery  and  a  separate  bronchus. 
There  were  but  three  pulmonary  veins  opening  into  the  left  auricle.  The  pulmonary  artery 
is  seen  to  be  exceptionally  large.  A  notch  in  the  lower  border  of  the  anterior  wall  of  the 
right  ventricle  gives  a  false  impression  as  to  the  position  of  the  interventricular  septum. 
This  lies  further  to  the  right  than  appears  in  the  figure.  The  left  oblique  vein  was  entirely 
lacking.     Case  two  was  analgous  to  this  one. 


Fia.  3. — Case  III  in  which  the  upper  right  pulmonary  vein  empties  into  the  Buperior  vena 
cava,  1.0  cm.  from  the  junction  of  the  innominate  veins.  It  was  thought  to  have  drained 
all  of  the  upper  lobe  though  its  exact  distribution  was  not  ascertained  in  dissection.  All 
the  other  stnictures  were  normal  with  tlie  exception  of  the  orifice  of  the  coronary  sinus 
which  is  located  on  the  same  side  of  the  Eustachian  valve  as  the  inferior  vena  cava. 
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One  case.  Communication  between  a  pulmonary  vein  and  the 
portal  vein  by  a  branch  perforating  the  diaphragm  and  going 
to  the  hilum  of  the  liver  in  a  child  of  15  days. 

Arnold,    In     Poirier     &     Charpy's     Traite     d'anatomie 
humaine,  1901,  t.  2. 

Such  anomalies  of  the  pulmonary  veins  have  been  explained 
by  Brown  ('13),  on  the  basis  of  an  anastomosis  between  the 
capillary  plexuses  in  the  embryo.  He  followed  out  the  develop- 
ment in  the  domestic  cat  and  supplemented  this  with  the  work 
of  A.  M.  Miller  on  the  chick. 

In  cat  embryos  of  4.5  mm.,  Brown  describes  a  net-like 
capillary  plexus  in  the  mesenchyme  surroimding  the  whole 
length  of  the  intestinal  tract.  This  plexus,  which  he  desig- 
nates the  "splanchnic  plexus"  (Fig.  1),  anastomoses  freely 
with  the  adjacent  veins  of  the  systemic  circulation.  The 
cephalic  part  of  the  plexus  anastomoses  with  the  capillaries 
around  the  aorta,  and  with  the  precardinal  and  segmental 
veins ;  the  caudal  part,  with  the  omphalo-mesenteric  and  post- 
cardinal  veins.  In  addition  to  these  communications  there  are 
two  constant  connections  with  the  venous  end  of  the  heart,  a 
cephalic  or  pulmonary,  and  a  caudal  or  postcaval. 

As  the  pulmonary  anlage  grows  out  from  the  intestinal  tract 
it  pushes  before  it  the  surrounding  part  of  the  splanchnic 
plexus.  The  capillaries  of  the  two  sides  fuse  into  a  common 
stem  at  the  ventral  pole  .of  the  anlage.  This  common  stem,  the 
anlage  of  the  pulmonary  vein,  proceeds  ventrally  and  somewhat 
caudally,  to  open  into  the  sinus  venosus,  between  and  slightly 
dorsal  to  the  ducts  of  Cuvier. 

Flint  (1907)  takes  the  opposite  view  for  the  formation  of 
the  pulmonary  vein.  In  the  pig  embryo  he  describes  it  as 
growing  out  from  the  sinus  venosus  and  passing  dorsally 
through  the  dorsal  mesocardium  to  the  pulmonary  anlage. 
There  it  anastomoses  with  the  plexus  around  the  pulmonary 
anlage  and  the  intestinal  tract,  though  how  this  is  accom- 
plished he  does  not  show. 

Likewise,  Federow  (1910)  describes  the  jjulmouary  vein  as 
an  outgrowth  of  the  dorsal  wall  of  the  sinus  venosus,  for  tlio 
amphibian,  reptile,  bird  and  mammal.  He  describes  the 
cavity  of  the  sinus  as  evaginating  into  a  proliferation  of  tlie 
endothelium  on  the  posterior  wall  of  the  sinus  venosus,  and  at 
a  later  stage  as  connecting  with  the  capillaries  around  the 
pulmonary  anlage. 

The  splanchnic  plexus,  described  by  Brown,  forms  longi- 
tudinal drainage  lines  along  the  lateral  and  dorsal  sides  of  the 
intestinal  tract.  At  the  level  at  which  the  sinusoids  of  the 
liver  are  forming,  branches  of  the  lateral  longitudinal  drain- 
age lines  fuse  in  tlie  median  plane  into  a  single  vessel,  whirli 
passes  cephalad  through  the  dorsal  mesocardium  to  the  sinus 
venosus.  This  opens  into  the  caudal  part  of  the  sinus  venosus 
between  the  omphalo-mesenteric  veins  opposite  the  opening 
of  the  vein  from  the  pulmonary  anlage.  At  a  somewhat  later 
stage  Brown  recognizes  in  this  the  anlage  of  the  hepatic  and 
suprahepatic  portions  of  the  postcava. 

This  point  seems  to  be  somewhat  confused.  The  hepatic  and 
suprahepatic  portions  of  the  postcava  or  inferior  vena  cava, 
as  described  by  Sabin  (1915)  for  the  pig,  are  derived  from  the 


omphalo-mesenteric  veins  and  certain  hepatic  sinusoids.  This 
is  the  case  for  man  also,  as  described  by  His  (quoted  by  Mall, 
1905).  However,  though  Brown  may  have  confused  the 
development  of  the  inferior  vena  cava,  the  communication 
between  the  splanchnic  plexus  and  inferior  vena  cava  w'ould 
still  hold  good.  Where  the  inferior  vena  cava — the  portion 
from  the  mesial  cardinal  veins — curves  ventralward  toward  the 
liver,  Sabin  (1915)  describes  a  branch  passing  forward  into 
the  mesentery  in  the  same  dorsal  position,  to  anastomose  with 
the  esophageal  plexus  just  below  the  bifurcation  of  the  trachea. 
On  the  left  side  a  similar  branch  passes  forward  from  the  point 
of  union  of  the  two  mesial  cardinal  veins  to  anastomose  with 
the  esophageal  plexus. 

These  various  anastomoses  explain  the  anomalies  of  the 
pulmonary  vein,  being  for  the  most  part  the  persistence  and  an 
enlargement  of  one  of  these  several  commimications  which  are 
found  in  the  embryo  and  which  ordinarily  atrophy.  The  per- 
sistence of  the  communication  between  the  pulmonary  vein 
and  the  precardinal  veins  by  way  of  the  splanclmic  plexus 
would  explain  the  communication  between  an  adult  pulmonary 
vein  and  the  innominate  veins  or  the  superior  vena  cava.  like- 
w'ise,  the  persistence  of  the  connection  between  the  pulmonary 
vein  and  the  esophageal  plexus,  and  its  connection  with  the 
developing  inferior  vena  cava,  would  accoimt  for  such  a  con- 
dition as  w'as  found  in  the  several  cases  cited,  where  one  of  the 
pulmonary  veins  opened  into  the  inferior  vena  cava.  With  the 
enlargement  of  one  of  the  bronchial  veins  whose  development 
is  observed  in  slightly  later  stages,  the  connection  between  the 
pulmonary  vein  and  the  azygos  or  hemiazygos  will  be  imder- 
stood.  The  anastomosis  between  the  splanchnic  plexus  and  the 
omphalo-mesenteric  veins  is  probablj'  the  cause  of  the  few  cases 
reported  in  which  there  was  a  communication  between  the 
pulmonary  and  portal  systems.  As  the  common  stem  from 
which  the  pulmonary  veins  develop  is  absorbed  by  the  sinus 
venosus,  its  arrest  at  au}'  stage  would  lead  to  a  variation  in 
the  number  of  pulmonary  veins  found  in  the  adult. 

Brown  shows  how  the  pulmonary  vein,  wliich  in  an  embryo 
4.5  mm.  long  opens  into  the  sinus  venosus  in  the  median  plane, 
finally  comes  to  empty  into  the  left  auricle.  Between  this  and 
the  5  to  6  mm.  stage  a  change  takes  place  in  the  position  of  the 
sinus  venosus  in  relation  to  tlie  left  auricle  so  that  the  orifice  of 
the  pulmonary  vein  opens  to  the  left  of  the  left  sinus  valve.  The 
sinus  moves  caudalward  and  its  lower  portion  shifts  to  the  right 
side.  The  right  duct  of  Cuvier  is  short  and  empties  into  the 
right  cornu  of  the  sinus;  the  left  duct  is  longer  and  passes 
caudalward  and  to  the  right,  to  empty  into  the  left  cornu  which 
joins  the  left  part  of  the  right  cornu.  The  two  cornua  then 
open  into  the  caudal  and  right  aspect  of  the  common  auricle 
by  a  single  orifice.  With  the  subsequent  formation  of  the 
right  and  left  valves  of  the  sinus,  the  orifice  of  the  pulmonary 
vein,  which  has  kept  its  relatively  median  position  in  the 
cephalic  part  of  the  sinus,  comes  to  lie  between  the  left  valve 
of  the  sinus  and  the  atrial  septum  (septum  superius  or 
primum)  which  is  beginning  to  develop. 

At  a  slightly  later  stage  (6.5  to  7  mm.),  the  orifice  of  the 
pulmonary  vein  attains  its  permanent  position  in  the  left 
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auricle.  This  is  brought  about  by  changes  which  divide  the 
heart  into  its  several  compartments.  The  cephalic  part  of  the 
right  valve  of  the  sinus  and  the  septum  spurium,  shift  to 
the  left  and  fuse  with  the  atrial  septum.  The  left  valve  of 
the  sinus  also  moves  to  the  left,  its  cephalic  portion  uniting 
with  the  dorso-caudal  portion  of  the  atrial  septum.  The 
orifice  of  the  pulmonary  vein  precedes  the  left  valve  of  the 
sinus  and  passes  in  under  the  atrial  septum.  With  the  forma- 
tion of  the  auricular  septimi,  the  orifice  lies  in  the  left  auricle 
and  thus  the  pulmonary  vein  attains  its  permanent  position. 

The  plexus  around  the  pulmonary  anlage  has  also  under- 
gone accompanying  changes.  Ventrally  it  is  drained  by  the 
pulmonary  vein ;  dorsally,  communication  has  been  established 
with  the  azygos  and  the  hemiazygos  by  way  of  the  plexus 
around  the  esophagus.  This  communication  represents  the 
future  bronchial  veins.  The  broncho-pulmona'iy  anastomoses 
in  the  lung  bud  itself  are  apparent.  The  communication 
between  the  pulmonary  plexus  ana  the  inferior  vena  cava  by 
way  of  the  esophageal  plexus  is  only  temporary.  With  further 
development,  the  plexus  surrounding  the  pulmonary  anlage 
loses  its  connection  with  the  esophageal  plexus  and  subse- 
quently with  the  systemic  veins,  except  for  the  bronchial  veins 
and  for  occasional  small  veins. 

In  the  two  cases  under  consideration  in  which  the  upper  left 
pulmonary  vein  empties  into  the  left  innominate,  in  terms  of 
the  above  explanation,  we  have  a  persistence  of  the  connection 
between  the  pulmonary  plexus  and  the  precardinal  vein.  In  the 
one  case  which  was  completely  dissected  it  was  a  persistence  of 
that  portion  of  the  precardinal  which  ordinarily  becomes  the 
left  oblique  vein  of  the  heart.  It  will  be  noted  from  the 
description  that  this  was  lacking  in  the  adult.  In  the  third 
ease  in  which  the  upper  vein  of  the  right  side  emptied  into  the 
superior  vena  cava,  the  anomaly  was  likewise  due  to  the  per- 
sistence of  the  connection  between  the  embryonic  pulmonary 
plexus  and  the  precardinal  vein  of  the  right  side.  Why  we  do 
not  get  a  persistence  of  this  embryonic  condition  more  often  is 
impossible  to  explain.  According  to  Thoma  (Mall,  1905)  we 
find  that  ultimately  it  is  something  inherent  in  the  tissues 
themselves  which  determines  the  development  of  the  capillaries. 
Anything  further  than  this  would  be  mere  conjecture. 


The  common  pulmonary  vein  develops  from  the  communi- 
cation between  the  plexus  surrounding  the  intestinal  tract, 
designated  by  Brown  as  the  "  splanchnic  plexus,"  and  the  sinus 
venosus.  As  to  whether  the  vein  is  an  outgrowth  of  the  sinus 
venosus  or  whether  it  is  derived  from  the  plexus  which  is 
pushed  forward  by  the  developing  lung  bud  is  still  a  matter 
of  dispute.  The  ventral  and  caudal  portion  of  the  plexus 
surroimding  the  lung  bud  is  drained  by  the  common  pulmonary 
vein;  the  dorsal  and  cephalic  portion  is  drained  into  the 
azygos  and  the  hemiazygos  by  the  future  bronchial  veins.  The 
orifice  of  the  common  pulmonary  vein,  accompanying  the 
unequal  growth  of  the  two  halves  of  the  sinus  and  auricle, 
empties  into  the  sinus  to  the  left  of  the  left  valve.  The  orifice 
precedes  the  shift  of  the  left  valve  of  the  sinus  to  fuse  with  the 
atrial  septum,  passes  under  the  latter  and  with  the  formation 
of  the  interauricular  septum,  empties  into  the  left  auricle. 

The  splanclmic  plexus  is  connected  with  the  adjacent 
capillaries  and  veins  of  the  systemic  and  portal  systems. 
The  persistence  and  enlargement  of  any  of  these  embryonic 
connections  explains  the  various  anomalies  that  have  been 
found  in  the  pulmonary  veins.  An  investigation  is  now  under 
way  which  it  is  hoped  will  clear  up  the  few  confused  points 
and  will  show  these  conditions  to  be  similar  in  the  human 
embryo. 
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THE   RELATION   OF  THE  SUPPLYING  OVARY  TO  THE 
CAUSATION  OF  SEX 

By  JoHX  G.  MuERAT,  Jr.,  M.  D., 
Resident  Ohsteirician,  The  Johns  Hopkins  Hospital,  Baltimore,  Md. 


"  The  problem  of  the  causation  of  sex  in  mankind  has 
always  been  a  fascinating  one,  and  only  recently  it  has  been 
described  as  '  on  the  borderland  of  the  insoluble.' " 

The  above  paragraph  is  quoted  from  the  preface  to  the  first 
edition  of  "  The  Causation  of  Sex  in  Man,"  by  E.  Eumley 
Dawson  of  London,  the  second  edition  of  which  has  recently 
been  published  in  this  country  by  Paul  B.  Iloeber,  New  York. 


The  principal  theory  advanced  therein  is  that  "  the  supplying 
ovary  is  in  reality  the  es.sential  factor  in  the  causation  of 
sex."  This  theory  is  so  simple  in  its  conception  and  so  con- 
tradictory to  the  conclusions  of  recent  investigators  that  it 
invites  criticism. 

Prom  a  careful  consideration  of  the  theories  heretofore  ad- 
vanced concerning  the  causation   of  sex,   the  conviction  is 
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obtiuned  that  sex  is  determined  either  in  the  germ-cells  as 
such,  or  in  the  ovum  shortly  after  the  fusion  of  the  male  and 
female  elements,  but  before  segmentation  occurs.  The  fact 
that  in  all  mammalia  single  ovum  twins  are  invariably. of  the 
same  sex  is  alone  sudicient  proof  that  sex  must  be  determined 
before  segmentation  has  progressed,  for  this  condition  can 
result  only  when  the  first  division  of  the  fertilized  egg  has 
been  so  complete  that  two  new  cells  are  formed  in  which  inde- 
pendent segmentation  then  proceeds.  With  this  conviction 
it  is  not  difficult  to  understand  that  all  investigation  of  the 
problem,  to  be  of  value,  must  be  based  upon  the  study  of  the 
differences  in  the  physiology  of  the  reproductive  organs  of 
male  and  female,  or  upon  the  study  of  the  physiology  of  the 
unsegmcnted  fertilized  ovum. 

The  reproductive  organs  of  the  two  sexes  differ  so  radically 
in  function  that  it  was  not  illogical  that  Schenk  (1897) 
should  have  advanced  the  theory  that  the  sex  of  the  offspring 
could  be  influenced  by  the  general  physiology  of  one  parent, 
and  was  determined  by  the  state  of  nutrition  of  the  female  at 
the  time  of  conception.  In  view  of  the  occurrence  of  douljlc 
ovum  twins  of  different  sexes,  as  Dawson  says,  the  probabilitv 
of  such  an  influence  is  extremely  unlikely.  If  we  study  the 
investigations  which  have  been  made  upon  the  special  physi- 
ology of  the  sex  glands,  we  find  that  Doncaster  (1914)  has 
shown  that  certain  species  have  both  male  and  female  ova,  each 
type  capable  of  developing  hy  parthenogenesis ;  whereas,  quite 
to  the  contrary,  the  work  of  Wilson  (1906),  Stevens  (1906), 
Morgan  (1913),  and  others  show  that  in  other  species  the  sex- 
dctcrmining  factor  is  present  in  the  spermatozoa  alone.  In 
view  of  the  evidence  advanced  by  these  workers  concerning  the 
influence  in  lower  animals  of  the  female  element  on  the  one 
hand  and  of  the  male  element  on  the  other,  it  seems  probable 
that  sex  is  determined  in  man  before  fusion  of  the  elements. 
Further  investigation  may,  however,  show  that  one  or  the  other 
element  has  a  sex-determining  property  which  is  activated 
after  fusion.  If  this  should  be  shown  it  is  evident  that  the 
causative  factor  of  sex  is  present  only  in  the  fertilized  unseg- 
mented  ovum. 

It  has  been  appreciated  from  earliest  times  that  any  theory 
of  the  causation  of  sex  should  be  based  upon  physiological 
study.  The  necessity  of  this  is  realized  by  Dawson,  and  his 
theory  depends  upon  the  physiology  of  ovulation.  Although 
termed  a  new  theoiy,  in  its  consideration  one  is  reminded,  in 
fact  by  Dawson  himself,  of  similar  theories  previously  ad- 
vanced, particularly  those  of  Hencke  (1786)  and  Millot 
(1816).  According  to  these  male  babies  result  from  the  imion 
of  ova  from  the  right  ovary  with  spermatozoa  from  the  right 
testicle,  while  the  union  of  ova  and  spermatozoa  from  the  left- 
sided  organs  produces  female  children.  The  theory  set  forth 
by  Dawson,  that  "  a  male  foetus  is  due  to  the  fertilization  of 
an  ovum  that  came  from  the  right  ovary,  and  a  female  foetus 
is  due  to  the  fertilization  of  an  ovum  that  came  from  the  left 
ovary,"  differs  from  this  older  one  only  in  that  "  the  sper- 
matozoa do  not  influence  sex  at  all."  This  principal  theory  is 
supplemented  by  another  stating  that  the  ovaries  usually  and 
normally  ovulate  alternately  at  an  interval  which  can  be  deter- 


mined in  every  woman  by  the  length  of  her  menstrual  cycle. 
Prom  these  two  premises  Dawson  deduces  rules  for  "  fore- 
casting or  predicting  the  sex  of  the  unborn  child,  and  on  the 
determination  or  production  of  either  sex  at  will." 

Such  a  theory  as  that  embodied  in  the  first  of  these  prem- 
ises must  be  proven  in  two  ways :  First,  by  the  demonstration 
of  differences  either  in  the  ovaries  or  in  the  ova;  and  second, 
by  clinical  evidence. 

Dawson  interprets  the  slightly  larger  size  of  the  right 
ovary  as  indicative  of  a  special  physiology  for  each  ovary 
and,  although  histology  teaches  us  that  the  tissue  of  the 
two  ovaries  is  identical,  he  states  that  the  ova  in  the  right 
ovary  differ  from  those  in  the  left.  He  further  attempts 
to  prove  this  by  reminding  us  that  the  ova  of  different  mam- 
malia and  different  races  when  fertilized  produce  only  their 
kind,  although  the  ova  themselves  do  not  differ  in  their  known 
structure.  He  ascribes  this  "  sexifying "  factor  to  an  ultra- 
microscopic  or  to  a  chemical  property.  That  there  may  be 
differences  in  the  ova  of  the  1;wo  ovaries  cannot  be  denied, 
but  such  differences  can  only  be  proven  by  work  similar  to 
that  of  Doncaster.  ]\Ioreover,  in  the  absence  of  parthenogene- 
sis in  mammalia,  the  chromosome  theory  of  the  causatioJi  of 
sex  in  man,  advanced  by  Morgan  and  based  upon  the  studies 
of  von  Winiwarter  (1912),  seems  to  indicate  that  such  differ- 
ences in  human  ova  as  claimed  by  Dawson,  even  if  they  exist, 
cannot  be  accepted  as  factors  determining  sex. 

Clinically,  Dawson  attempts  to  prove  that  sex  is  determined 
by  the  ovary  supplying  the  ovum  by  giving  records  of  his  own 
patients  and  by  reference  to  cases  in  the  literature,  and,  in 
addition  thereto,  by  analogy  from  similar  occurrences  in 
domestic  animals. 

By  direct  observation  of  the  ovaries  during  pregnancy  or 
shortly  after  its  termination  the  location  of  the  corpus  luteum 
of  pregnancy  can  usually  be  ascertained.  Only  when  this  is 
seen  macroscopically  or  microscopically,  however,  are  we 
justified  in  concluding  which  ovary  supplied  the  ovum  fertil- 
ized. With  the  exception  of  those  cases  of  pregnancy  follow- 
ing the  removal  of  an  ovary,  the  examples  given  by  Dawson 
are  supposedly  based  upon  such  observations  made  at  operation 
or  post-mortem  examination. 

His  cases  are  classified  in  certain  obvious  groups,  each  of 
which  demands  short  comment. 

Group  A  (Chapter  VIII). — Cases  of  single  intrauterine 
pregnancies  can  be  used  as  conclusive  proof  of  the  theory 
without  comment,  provided  the  proper  observations  upon  the 
location  of  the  corpus  luteum  and  the  sex  of  the  child  have 
been  made.  In  this  group,  also,  would  naturally  fall  cases  of 
intrauterine  multiple  pregnancies.  Instances  of  single  ovum 
twins  of  known  sex  in  which  the  corpus  luteum  is  demonstra- 
ble are  acceptable;  while  instances  of  double  ovuni  twins  are 
of  doubtful  value  as  confirmatory  evidence.  In  the  latter 
group  there  are  six  possible  combinations  of  the  location  of 
the  corpora  lutea  and  the  sex  of  the  twins:  (1)  DilTercnt 
sexes  with  two  corpora  lutea  in  either  ovary:  {'i)  difi'ercnt 
sexes  with  a  single  corpus  luteum  in  each  ovary;  (3)  same 
sex  with  a  corpus  luteum  in  each  ovary;  (4)  different  se^es 


December,  1918] 


JOHNS  HOPKINS   HOSPITAL  BULLETIN 


277 


with  a  corpus  luteuni  in  each  ovary;  (5)  same  sex  with  two 
corpora  lutea  in  either  ovarj';  (6)  same  sex  with  a  single 
corpus  luteum  in  either  ovary.  The  possible  occurrence  of 
any  one  or  all  of  the  first  three  of  these  combinations  is  com- 
pletely ignored  by  Dawson,  who  must  have  realized  that 
such  cases  convincingly  refute  the  claim  that  the  right 
ovai7  alone  supplies  boys,  and  the  left  alone  supplies  girls. 
Instances  of  the  fourth  combination  are  apparentlj'  explained 
by  him  as  being  the  few  exceptions  to  "  usual  and  normal 
unilateral  ovulation."  Instances  of  the  fifth  and  sixth  com- 
binations are  of  value  in  confirmation  of  the  theory  only  if 
the  corpora  lutea  are  demonstrated  and  the  sex  of  the  children 
known. 

A  careful  study  of  the  examples  given  by  Dawson  reveals 
but  nine  cases  in  this  group  of  uncomplicated  intrauterine 
pregnancies.  Eight  of  these  are  single  pregnancies,  while  the 
ninth  falls  into  Group  5  of  the  double  ovum  twin  combina- 
tions. In  but  three  of  the  cases  of  single  pregnancies  is  the 
presence  of  a  right-sided  corpus  luteum  in  association  with  a 
male  child  demonstrated,  while,  in  the  other  two  cases  of  male 
children  the  location  of  the  corpus  luteum  is  inferred.  In 
the  other  three  single  pregnancies  he  attempts  to  show  the  left- 
sided  origin  of  female  children,  but  in  only  one  of  them  is 
the  presence  of  the  corpus  luteum  actually  demonstrated.  The 
case  of  twLn  pregnancy  is  cited  twice  in  the  book  (Tufnell's 
case,  pp.  63  and  134)  and  would  be  acceptable,  were  it  not  for 
the  fact  that  the  sex  of  one  child  is  not  given. 

Group  B  (Chapter  IX). — Cases  of  extrauterine  pregnancy 
usually  terminate,  spontaneously  or  by  operation,  at  such  an 
early  period  that  the  sex  of  the  foetus  cannot  be  discerned 
and,  therefore,  most  cases  given  in  the  literature  cannot  be 
accepted  in  proof  of  the  theory.  Some  of  the  cases  cited  by 
Dawson  fail  in  their  purpose  because  of  this  defect.  Fort}'- 
nine  of  his  cases  of  extrauterine  pregnancy  given  cannot  be 
accepted  as  conclusive  proof  because  in  none  of  them  is  the 
actual  presence  of  the  corpus  lutevun  demonstrated.  The  evi- 
dence advanced  that  the  tube  involved  in  an  ectopic  gestation 
indicates  that  the  corpus  luteum  of  pregnancy  is  in  the  corre- 
sponding ovary  cannot  be  accepted  in  view  of  the  acknowledged 
frequency  of  the  so-called  migration  of  the  ovum.  None  of  the 
cases  cited  in  this  group  meets  both  the  requirements  essential 
to  prove  the  theory. 

Group  C  (Chapter  X). — It  would  seem  that  those  cases  of 
pregnancy  following  the  removal  of  one  ovary,  which  are  ad- 
vanced by  Dawson  in  this  chapter,  would  prove  conclusively 
the  first  premise  of  his  theory.  Seventeen  such  instances, 
four  of  the  pregnancies  being  in  one  woman,  are  cited.  One 
of  the  lot,  being  a  tubal  pregnancy,  is  open  to  the  objections 
applying  to  Group  B.  Other  reviewers  of  this  book  have  based 
adverse  criticism,  according  to  Dawson,  upon  instances  of 
children  of  both  sexes  being  born  after  the  removal  of  an 
ovary,  as  well  as  upon  instances  of  boys  being  born  after  a 
right  oophorectomy  or  girls  being  bom  after  the  left  ovarv- 
had  been  removed.  Dawson  replies  in  answer  to  such  criti- 
cism :  "  In  these  few  exceptional  cases  who  shall  say  some 
true  ovarian  tissue  had  not  been  left  behind?  or  that  there 


was  no  accessory  ovarian  tissue  ?  "  This  argument  is  equally 
as  efl'ective  in  criticism  of  the  cases  cited  by  Dawson  as  in 
criticism  of  the  cases  adduced  by  his  reviewers. 

Group  D  (Chapter  XI). — Instances  of  pregnancies  in  one 
horn  of  abnormal  uteri  should  logically  be  placed  in  Group  A 
along  with  those  of  intrauterine  pregnancies,  but,  inasmuch  as 
Dawson  groups  such  cases  separately,  the  cases  given  in  this 
chapter  will  be  considered  separately.  A  total  of  l6  such 
cases,  including  seven  repeated  pregnancies,  are  cited  as  ex- 
amples in  favor  of  the  theory.  In  13  of  these,  including  the 
repeated  pregnancies,  the  location  of  the  corpus  luteum  is  not 
given,  but  is  inferred  from  the  horn  or  half  of  the  uterus  con- 
taining the  pregnancy.  This  is  the  same  method  he  used  to 
determine  the  location  of  the  corpus  luteum  in  the  cases  of 
extrauterine  pregnancy,  and,  as  stated  above,  cannot  be  con- 
sidered accurate  because  of  the  possibility  of  migration  of  the 
ovum.  In  two  cases  the  location  of  the  corpus  luteum  is  again 
inferred  from  its  absence  in  the  only  ovary  examined.  In 
another  case  the  sex  of  the  child  is  not  stated,  while  the  last  case 
is  given  only  by  the  title  and  not  described.  For  those  reasons, 
none  of  the  cases  cited  in  this  chapter  can  be  accepted. 

This  criticism  of  the  examples  given  by  Dawson  is  rather 
severe,  for  it  shows  that  but  four  of  his  examples,  a  very  small 
percentage  of  the  total,  are  acceptable  in  proof  of  his  theory. 
It  is  made,  however,  for  the  reason  that  any  clinical  argument 
against  his  theory  must  be  based  upon  cases  similar  to  those 
used  by  him  and  at  the  same  time  free  from  the  objections  that 
might  make  them  liable  to  such  criticism. 

At  the  suggestion  of  Dr.  Williams,  the  records  of  some 
17,500  deliveries  occurring  in  the  Obstetrical  Clinic  of  The 
Johns  Hopkins  Hospital  from  September,  1896,  to  March, 
1918,  were  searched  for  suitable  cases  by  which  the  principal 
theory  advanced  by  Dawson  could  be  tested.  All  those  cases 
in  which  the  location  of  the  corpus  luteum  was  actually  demon- 
strated at  Csesarean  section,  at  laparotomy  for  therapeutic 
abortion,  at  laparotomy  within  two  weeks  after  delivery,  or  at 
post-mortem  examination,  and  in  which  there  was  no  question 
as  to  the  sex  of  the  child,  were  tabulated.  While  observations 
made  at  Csesarean  sections  had  frequently  shown  that  male 
children  were  not  always  derived  from  the  right  ovary,  and 
that  female  children  were  not  always  derived  from  the  left 
ovary,  the  results  obtained  in  Table  I  were  rather  surprising. 

In  all,  75  suitable  observations  were  made  on  70  women, 
five  women  each  having  two  pregnancies.  It  is  remarkable 
that  the  corpus  luteum  was  found  to  be  in  the  right  ovary  in 
38  of  the  cases,  and  in  the  left  ovary  in  37  of  the  cases:  an 
equal  division.  In  68  per  cent,  or  in  26,  of  the  cases  in  which 
the  corpus  luteum  was  located  in  the  right  ovary  the  child 
was  male,  while  in  the  remaining  33  per  cent,  or  12  cases, 
the  child  was  female.  On  the  other  hand,  in  57  per  cent, 
or  in  21,  of  the  cases  in  which  the  corpus  luteum  was  located 
in  the  left  ovary  the  child  was  male,  while  in  the  remaining 
43  per  cent,  or  in  16,  of  these  cases  the  child  was  female. 
When  we  analyze  the  75  cases  from  the  standpoint  of  sex  the 
result  is  more  striking.  In  our  series  there  were  47  male  and 
28  female  children;  63  per  cent  and  37  per  cent  respectively. 
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For  the  47  males  the  corpus  luteum  was  found  in  the  right 
ovary  in  26,  or  55  per  cent,  and  in  the  left  ovary  in  21,  or  45  per 
cent;  while  for  the  28  females  the  corpus  luteum  was  found 
in  the  right  ovary  in  12,  or  43  per  cent,  and  in  the  left  ovary 
in  16,  or  57  per  cent. 

From  these  figures  it  is  evident  that  Dawson's  theory  can- 
not be  correct,  and,  considering  that  the  majority  of  the 
children  in  this  series  of  cases  are  male,  it  is  also  clear  that 
babies  of  either  sex  result  in  about  equal  numbers  from  the 
fertilization  of  an  ovum  from  either  ovarj'.  Furthermore, 
one  is  led  to  say  that  clinical  evidence  shows  that  the  determi- 
nation of  sex  is  probably  not  due  to  any  factor  present  in  the 
unfertilized  ovum. 

It  is  not  considered  necessary  to  quote  in  detail  the  his- 
tories of  all  the  cases,  but  the  five  instances  of  repeated  preg- 
nancies in  the  same  women  are  worthy  of  special  consideration. 

Pregnancies  of  Rachel  J.— J.  H.  H.  5687.  Delivered  by  conserva- 
tive Caesarean  section  on  December  18,  1912,  of  a  female  child  at 
term.  Corpus  luteum  observed  in  the  left  ovary.  J.  H.  H.  7027. 
Again  delivered  by  conservative  Ca?sarean  section  on  March  29, 
1915,  of  a  female  child  at  term.  Corpus  luteum  again  observed  in 
the  left  ovary. 

Pregnancies  of  Seala  F. — J.  H.  H.  6549.  Delivered  by  conserva- 
tive Csesarean  section  on  April  24,  1914,  of  a  female  child  at  term. 
Corpus  luteum  observed  in  the  left  ovary.  J.  H.  H.  8955.  Again 
delivered  by  conservative  CaBsarean  section  on  December  10,  1917, 
of  a  female  child  at  term.  Corpus  luteum  again  observed  in  the 
left  ovary. 

Pregnancies  of  Mary  L. —  J.  H.  H.  7122.  Delivered  by  conserva- 
tive Cajsarean  section  on  March  24,  1915,  of  a  male  child  at  term. 
Corpus  luteum  observed  in  the  right  ovary.  J.  H.  H.  8666.  Again 
delivered  by  conservative  Caesarean  section  on  July  15,  1917,  of 
a  male  child  at  term.  Corpus  luteum  again  observed  in  the  right 
ovary. 

Pregnancies  of  Minnie  F. — J.  H.  H.  7291.  Delivered  by  con- 
servative CiBsarean  section  on  .Tuly  2,  1915,  of  a  male  child  at  term. 
Corpus  luteum  observed  in  the  right  ovary.  J.  H.  H.  8537.  Again 
delivered  by  conservative  Caesarean  section  on  May  12,  1917,  of  a 
male  child  at  term.  Corpus  luteum  again  observed  in  the  right 
ovary. 

Pregnancies  of  Delia  D.—J.  H.  H.  7276.  Delivered  by  conserva- 
tive Caesarean  section  on  .July  1,  1915,  of  a  female  child  at  the 
ninth  lunar  month  of  gestation.  Corpus  luteum  oliserved  in  the 
right  ovary.  J.  H.  H.  8242.  Again  delivered  by  conservative 
Caesarean  section  on  December  14,  .1916,  of  a  female  child  at  term. 
Corpus  luteum  observed  in  the  left  ovary. 

The  first  eight  of  these  pregnancies  seem  to  uphold  Dawson's 
theory.  The  last  woman,  however,  had  two  pregnancies  re- 
sulting in  females  with  the  corpus  luteum  of  tlie  first  preg- 
nancy on  the  right  side  and  that  of  the  second  pregnancy  on 
the  left.  Those  two  pregnancies,  therefore,  completely  con- 
tradict the  conclusion,  which  might  be  based  upon  the  first 
eight  pregnancies,  tliat  "  the  essential  factor  in  the  causation 
of  sex  "  is  connected  with  the  supplying  ovary. 

In  addition  to  these  75  observations,  one  instance  of  double 
ovum  twin  pregnancy  was  noted,  in  which  a  single  corpus 
luteum  only  was  demonstrated. 

Pregnancy  of  Barbara  D.—.l.  H.  H.  81,'!1.  The  patient,  who  was 
pregnant  for  the  fourth  time,  died  from  eclampsia  before  deliv- 
ery. Autopsy  (4896)  showed  that  the  uterus  contained  a  double 
ovum  twin  pregnancy  of  about  nine  lunar  months'  duration.    The 


twins,  both  female,  were  definitely  double  ovum  in  origin;  the 
placentfe  being  attached  to  opposite  sides  of  the  uterus  and  two 
complete  sets  of  membranes  being  demonstrated.  But  only  one 
corpus  luteum  of  pregnancy  could  be  found  on  macroscopical  or 
microscopical  examination  of  the  ovaries  (Obstet.  Path.,  C.  W. 
1479),  and  that  was  in  the  right  ovary. 

If  any  inference  can  be  drawn  from  a  single  case,  this  is 
ofl'ered  as  evidence  against  the  left-sided  origin  of  female 
children. 

In  view  of  the  evidence  afforded  above  of  the  failure  of 
Dawson's  theory  concerning  the  predominating  influence  of 
the  ovary  in  the  causation  of  sex  in  beings,  it  hardly  seems 
necessary  to  take  notice  of  conditions  in  domestic  animals. 
Furthermore,  in  criticizing  the  work  of  Doncaster,  Dawson 
discounts  any  such  proof  in  favor  of  his  theory,  as  follows : 
"  We  have,  however,  no  evidence  that  what  occurs  iu  the 
polytocous  animals  ....  must  equally  apply  to  mo- 
notocous  woman." 

Being  based  upon  one  false  premise  it  is  evident  that 
Dawson's  rules  for  the  prediction  of  sex  cannot  be  accurate; 
but,  for  the  sake  of  making  this  criticism  more  destructive,  the 
second  premise  will  also  be  shown  to  be  fallacious. 

The  second  premise  upon  which  Dawson  bases  his  rules 
is  that  the  ovaries  ovulate  alternately.  It  has  been  supposed, 
but  never  proven,  that  this  is  the  case.  Dawson,  in  attempting 
to  prove  it,  reviews  the  literature  upon  the  subject  and,  with- 
out making  any  contribution  thereto,  takes  the  supposition  for 
granted.  This  premise  is,  therefore,  based  upon  questionable 
evidence.  In  addition,  he  states  in  explanation  of  the  greater 
number  of  male  births :  "  ....  so  that  more  ova  are  pro- 
duced by  the  large  right  or  male  ovary  than  by  the  opposite 
or  smaller  left  ovary."  One  is  tempted  to  ask  how  more  ova 
can  come  from  the  right  ovary,  other  than  in  multiple  preg- 
nancies, if  this  ovary  ovxdates  alternately  and,  therefore,  just 
as  frequently  as  the  left.  The  argtunent  advanced  to  prove 
the  alternating  action  of  the  ovaries  hardly  deserves  comment, 
for  it  is  based  mainly  upon  evidence  afforded  by  s}^nptoms  at 
the  time  of  menstruation,  which,  because  of  its  subjective 
nature,  cannot  be  considered  trustworthy. 

With  the  first  premise  false  and  the  second  based  upon 
uncertain  evidence,  Dawson's  rules  for  the  determination  of 
the  sex  of  the  unborn  child  cannot  be  accurate.  In  spite  of 
this,  however,  and  especially  as  Dawson  claims  success  in  97 
per  cent  of  all  attempts,  it  seems  best  that  his  rules  should 
be  applied  to  a  group  of  cases. 

In  their  most  simple  form  these  rules  are:  First,  as 
menstruation  is  usually  accepted  as  a  sign  of  ovulation,  any 
woman  who  menstruates  normally  every  28  days  will  ovulate 
13  times  yearly.  Second,  as  the  ovaries  nonnally  and  usually 
ovulate  alternately  and  unilaterally,  ova  will  be  discharged  at 
alternate  months  from  opposite  ovaries.  If,  therefore,  the 
date  of  the  birtli  of  a  full-term  child  is  known,  and,  conse- 
quently, the  month  determined  in  which  its  ovary  functionated 
according  to  the  rule,  by  proper  calculation  the  sex  of  a  child 
resulting  from  impregnation  in  any  subsequent  menstrual 
period  can  be  foretold. 

This  simple  formula  advanced  by  Dawson  was  applied  to  all 
pregnancies  in  the  women  wlio  furnislied  tlie  basis  for  Table  I. 


TABLE  I 

House 
number 

Pregnancy 

Date  of  delivery 

Male  children 
Corpus  lutcum 

Female  children 
Corpus  iuteum 

Pathological 
numbers 

Order         Duration 

Right          1           Left 

Right          j           Left 

Autopsy         Service 

CESAREAN  Sections 


Annie  J.. 
Rachel  J. 


Clara  J..  . . 
Florence  S. 
Evelyn  Y. . 

Dora  S 

Seala  F.... 


Emma  C . 
Hattie  J . 
Carrie  S. 
Annie  H. 
Mary  L. . 


Henrietta  R. 
Minnie  F.  .  . . 


Delia  D 

Esther  H..  . 

Ruth  S 

Marcella  H. 

Eliza  D 

Ida  G 

Marie  B .  . .  . 

Daisy  J 

Sufie  D 

Rose  F 

Mary  F 

Marie  L.  . . . 
Edwina  R..  . 

Lula  W 

Lizzie  L.  ..  . 


1420 

3d 

5G87 

3d 

7027 

4th 

5709 

1st 

6184 

1st 

6281 

1st 

6313 

1st 

6540 

7th 

8955 

8th 

6847 

2d 

6893 

3d 

6971 

2d 

7072 

1st 

7122 

1st 

8666 

2d 

7145 

5th 

7291 

3d 

8537 

4th 

7276 

2d 

8242 

3d 

7705 

3d 

7928 

1st 

8137 

3d 

8196 

3d 

8486 

1st 

8753 

3d 

8820 

3d 

8826 

4th 

8861 

1st 

9008 

7  th 

9083 

2d 

9084 

2d 

9092 

3d 

9115 

I     2d 

Term 
Term 
Term 
9  mos. 
Term 

7  mos. 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
9  mos. 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Term 
Tel-m 
Term 
Term 
Term 
6  mos. 

8  mos. 


Mar. 

Dec. 

Mar. 

Nov. 

Sept. 

Nov. 

Dec. 

Apr. 

Dec. 

Oct. 

Jan. 

Jan. 

Feb. 

Mar. 

July 

Apr. 

July 

May 

July 

Dec. 

Apr. 


2  03 
18   12 

29  15 

30  12 

1  13 

3  13 
3   13 

21  14 
10  17 

31  14 
3  15 
6  15 

27   15 

24  15 

15   17 

9  15 

2  15 
12  17 

1  15 
14  16 
8  16 


June  22  16 

Oct.  21   16 

Nov.  21   16 

Apr.  10  17 


Au^ 

Sept. 

Oct. 

Oct. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 


28  17 
23  17 
16  17 
18  17 
3  18 
8  IS 
15  IS 

14  18 

15  18 


C.  W.  5854 
C.  W.  1216 

C.  W.  1331 
C.  W.  1366 
C.  W.'  1377 

C.  W.  1457 
C.  W.  1480 

0.  W.  1540 


Abdominal  Therapeutic  Abortions 

6026 

7870 
8717 
8986 

5th 
6th 

4  mos. 
4  mos. 
4  mos. 
3  mos. 

Dec.     12  14 
May    31   16 
Aug.    10  17 
Dee.     22  17 

+ 

+ 

+ 

+ 

Wanda  Z 

C.  W.  1466 

C.  W.  1533 

EXPLORATOBY  LAPAROTOMIES 


Elsie  R 

Florence  W..  . 
Genieve  G.  W. 
Tenie  0. 


5386 

5th 

6694 

4th 

7570 

3d 

7692 

9th 

Term 
Term 
Term 
Term 


Apr.  30  12 

Aug.  17  14 

Dec.  1   15 

Feb.  9  16 


+  (ope rat 
(op.  2  weeks 

+ 
(operated  a 


ed  and  died   2  weeks  post 
postpartum  )         -|- 
(operated  atj  delivery) 

t  delivery)     |  + 


partum) 


C.  W.  1147 
C.  \V.  1314 
C.  W.  1433 
C.  W.  1450 


Emma  P 

Margaret  B. 

Atina  Y 

Eliza  C 

Gussie  H.  .  . . 

Eliza  D 

Mary  S 

Elizabeth  F., 
Eleanor  J..  . , 
Annie  H.  . .  . 

May  H 

Mary  F 

Rosetta  B..  . 

Nora  D 

Mary  S 

Margaret  F. 

HallieG 

Georgie  P.. . 
Annie  C.  . .  . 
Margaret  S. 
Marv  M.  ..  . 

Rutli  B 

Edna  P 

Rose  J 

Alverta  M. . 

AdaG 

Elizabeth  B. 
Lillian  T.  .  . 
Vivian   C  .  .  . 

Viola  W 

Francis  H.  . 

Lena  L 

Kathleen  S. 


27 
372 
460 
866 
1040 
1177 
1297 
2158 
2568 
2610 
2828 
4116 
4155 
4203 
4205 
4346 
5250 
5394 
5911 
6093 
6730 
7390 
7483 
7606 
7902 
S2S7 
8302 
8405 
8570 
8797J 
8844 
9000 


1st 

6th 

? 

13th 
? 

11th 
1st 
9th 
1st 
6th 
Ist 
3d 
2d 
1st 
3d 

11th 
1st 
1st 
1st 
1st 
1st 
9th 
1st 
4th 

? 
1st 
3d 
2d 
1st 
3d 
7th 
5th 
2d 


Term 

Term 

Term 

Term 

7  mos. 

Term 

7  mos. 

Term 

Term 

Term 

Term 

6  mos. 
Term 
Term 
Terra 
Term 
Term 
Term 
Term 
Term 
9  mos. 
Term 
9  mos. 

7  mos. 
Term 
Term 
Term 
Term 
3  mos. 
Term 
7  mos. 
3  mos. 
9  mos. 


Oct. 
Feb. 
Feb. 
July 
Apr. 
Jan. 
May 
Oct. 
July 
May 


28  96 
16  97 
10  99 
10  99 
15  01 
15  02 

29  02 
5  02 
5  05 
3  06 


June  21  56 
Nov.  11  06 
Nov.  10  09 
Oct.  26  09 
Nov.  29  09 
Dec.  3  09 
Mar.  18  10 
Feb.  23  12 
May  5  12 
Mar.  30  13 
July  11  13 
Aug.   8  14 


Aug. 
Oct. 
Dec. 
June 
Jan. 
Jan. 


27  15 
14  15 
25  15 
5  19 
25  17 
27   17 


Mar.  25  17 
June  17  17 
Sept.  30  17 
Oct.  26  17 
Jan.      4  18 


+ 

+ 

+ 

(died  1  day  p 

(died  1  day  p 

(d 

(died2  hrs.  p 

(died  4  days 

(died  at 

(died  few  hr 

+ 
+ 
+ 
(died 


+ 
(died 
(died  4  days 

+ 

(died  at 

(died 

+ 
(died 

(died  1 


(died  ]2  days  postp 
(died    ;3  days  postp 
(died  i26  days  post 
ostpartum)  -(- 

ostpartum)    j 
led  at  delive  ry) 
ostpartum)    |  + 

+       (d:ied  few  hrs. 
postpartum  )         -|- 
delivery)  -j- 

s.  postpartum)      -|- 

+       (d|ied  34  days  p 

(died    5  days  postp 

(died  15  days  postp 

(died    3  days  postp 

5  hours  post  partum) 

(died  |4  days  postp 
+  (Sdied  3  days 

-j-  (died  5  days 

(died    4  days  postp 
3  days  postpartiun) 
postpartum;)         + 
-f-         (died  10  days 
(died  1  7  days  postp 
+         (jdied  6  days 
delivery)        |  + 

+         (died  4  days 
8  days  postpiartum) 

-(-  i  (died  during 

(died  '2  days  postp 
5  days  postp  artum) 

"-f  I  (died  during 

2  days  postp  artum) 


artum) 
artum) 
partum) 

+ 

+ 

postpartum) 


ostpartum) 
artum) 
artum) 
artum) 

+ 
artum) 
postpartum) 
postpartum) 
artum) 

+ 

postpartum) 

artum) 

postpartum) 

postpartum) 

+ 

pregnancy) 

artum) 

+ 

pregnancy) 

+ 


Lost 
912 
1304 
1389 
1715 
1S50 
1934 
2004 
2566 
271S 
2737 
2813 
3294 
328S 
3303 
3305 
3356 
3697 
3726 
3900 
3963 
4170 
4446 
4400 
4546 
.4711 
5014 
5024 
5077 
5184 
.5319 
5339 
5417 


C.  \T. 
C.  W. 


C.  W. 

C.  w. 


549 
550 


583 

597 


C.  W.  1030 
C.  W.  1031 


C.  W.  1443 


C.  W.  1506 
C.  W.  1519 
C.  W.  1539 
C.  W.  1541 


Totals 75 


Corpus  Iuteum  right.  ..  .38 
Corpus  Iuteum  left 37 


21 


12 


16 
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Name  of  patient 


Annie  J 

Annie  II ... . 
Esther  H.  .. 
RoBettft  B.. . 
Margaret  F. 
Rachel  J..  .. 

Seala  !•' 

Lillian  T... 

Mary  L 

Edwiiia  K. . . 
Elizabeth  B. 


Viola  W. 
Carrie  S. 
Kutii  H.. 


Minnie  F. 


Service  number 


J.  H. 
J.  H. 
J.  H. 
,J.  H. 
J.  H. 
J.  H. 
J.  H. 
J.  H. 
J.  H. 
■J.  H. 
J.  H. 
.).  H. 
J.  H. 
J.  H. 
.1.  H. 
J.  H. 
.1.  H. 
J.H. 
J.  H. 
J.  H. 
O.  0. 
O.  O. 
J.  H. 
O.  0, 
0.  0, 
J.  H. 
J.  H. 
J.  H. 
J.  H. 
0.  O 
O.  0. 
0.  0 
J.  H. 
J.  11. 
J.  H. 
.J.  H. 
J.  H. 
J.  H. 
,T.  H. 
J.  H. 
J.  H. 
,J.  H. 
J.  H. 
J.  H. 
J.  H. 
,T.  H. 
,T.  H. 
J.  II. 
.1.  H. 
J.  H. 
O.  O. 
.1.  11. 
0.  0. 
,1.  H. 
0.  O, 
0.  0. 
J.  H. 
J.  II. 
O.  0 
O.  0. 


H.  751 
H.  1420 
H.  Ifi57 
H.  2568 
H.  2237 
H.  7705 
H  27.'?9 
H.  4116 
H.  2900 
H.  4205 
H.  .5687 
H.  7027 
H.  6549 
H.  S1155 
H.  6864 
H.  8.302 
H.  7112 
H.  8666 
H.  7971 
H.  9084 
S.  3965 
S.  4527 
H.  8287 
S.  5287 
S.  5996 
H.  8570 
H.  6283 
H.  6971 
H.  8332 
S.  1515 
S.  2927 
S.  5031 
H.  6730 
H.  2728 
H.  3.894 
H.  5398 
H.  7145 
H.  5142 
H.  61.56 
H.  6893 
H.  8303 
H.  5354 
H.  6975 
H.  7835 
H.  8826 
H.  .5898 
H.  6460 
H.  7291 
II.  8537 
H.  2657 
S.  3734 
H.  3972 
S.  4922 
H.  5386 
S.  4252 
S.  4780 
H.  5393 
H.  6694 
S.  7306 
S.  7962 


Order  of 
pregnancj* 


2d 
3d 
5th 

6th 
2d 
3d 
1st 
2d 
10th 
11th 
3d 
4th 
7th 
8th 
1st 
2d 
1st 
2d 
let 
2d 
Ist 
2d 
3d 
1st 
2d 
3d 
1st 
2d 
3d 
6th 
7th 
Stli 
9th 
2d 
3d 
4tli 
5th 
Ist 
2d 
3d 
4th 
1st 
2d 
3d 
4th 
1st 
2d 
3d 
4th 
1st 
2d 
3d 
4th 
5tli 
1st 
2d 
3d 
4  th 
5th 
6th 


Date  of  delivery 


Oct.  2  00 
Mar.  2  03 
■Ian.  14  04 
May  3  06 
Aug.  12  05 
Apr.  8  16 
Dec.  4  06 
Nov.  10  09 
Feb.  20  07 
Dec.  3  09 
Dec.  18  12 
Mar.  29  15 
Apr.  21  14 
Dec.  10  17 
Nov.  6  14 
Jan.  27  17 
Mar.  24  15 
July  15  17 
Aug.  8  15 
Feb.  15  18 
Oct.  23  08 
Jan.  22  10 
Jan.  25  17 
Oct.  12  11 
Mav  24  13 
June  17  17 
Nov.  IS  13 
Jan.  6  15 
Jan.  29  17 
Mar.  10  02 
May  27  06 
Mar.  12  11 
Aug.  8  14 
Nov.  27  06 
Mav  10  09 
July  23  12 
Apr.  9  15 
Dec.  18  11 
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Apr.  6  OS 
June  3  09 
Dec.  17  10 
Apr.  30  12 
June  9  09 
Aug.  20  10 
May  4  12 
Aug.  17  14 
.Jan.  31  16 
May  27  17 
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60 


60 


40 


employiiif^  only  repeated  rull-lenu  [)regnancics  occurring  in 
women  wliose  menstrual  cycle  was  28  days.  Twenty  women 
were  found  who  liad  had  60  pregnancies.  In  40  of  these  the 
so.\  of  tlie  children  subsequent  to  the  first  child  was  calculated 
and  compared  with  the  sex  of  the  child  as  noted  at  delivery. 
The  results  of  this  comparison  are  given  in  Table  II  and 
show  that  Dawson's  rule  was  accurate  in  but  50  per  cent,  or 
in  20,  of  the  cases:  a  perccTitage  that  is  in  kee])iug  with  the 
laws  of  probability  and  chance. 


CONCLUSIONS 

The  conclusions  reached  from  this  consideration  of  Daw- 
son's theory  that  the  supplying  ovary  is  the  essential  factor 
in  the  causation  of  sex,  and  from  the  application  of  his  rules 
to  a  group  of  cases  free  of  any  objections  are : 

1.  The  .su]iplying  ovary  has  no  influence  upon  the  sex  of 
the  child. 

".'.  Jlale  and  female  children  result  in  about  equal  numbers 
from  the  fertilizatiou  of  ova  from  either  ovary. 
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3.  The  causation  of  sex  is  probably  not  due  to  any  factor 
in  the  unfertilized  ovum. 

4.  The  "  chromosome  theory  "  must  be  considered  the  only 
explanation  of  the  causation  of  sex  at  present  acceptable. 

5.  The  sex  of  an  unborn  child  cannot  be  foretold,  nor  can 
either  sex  be  produced  at  will,  by  any  rules  known  at  present. 
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THE  PISTON  ACTION  OF  THE  VERTEBRAL  COLUMN  DEVELOPED  IN 
CERTAIN  TYPES  OF  CRANIAL  FRACTURES 

By  XoKVELLE  Wallace  Suakpe,  ^I.  I).,  F.  A.  C.  S., 
Captain,  Medical  Corps,  U.  S.  Annij 


The  casualties  developed  upon  a  modern  aviation  field 
occasionally  present  conditions  of  great  scientific  interest. 
Xeither  time  nor  occasion  would  warrant  a  discussion  or  even 
a  tabulation  of  the  types  afforded  in  this  interesting  and  highly 
important  service.  A  brief  note  upon  the  following  case,  ob- 
served at  a  fonner  post,  would  seem  to  be  worthy  of  record : 

An  airship,  of  the  usual  training  type,  made  an  ordinary 
"  take  off."  This  was  promptly  (indeed  prematurely)  fol- 
lowed h\  a  '■  zoom  "  at  such  an  acute  angle  that,  lacking  the 
needful  velocity,  the  ship  crashed  to  earth.  The  pilot  (second 
cockpit)  was  practically  uninjured;  the  mechanic  (forward 
cockpit)  was  killed. 

For  the  present  occasion,  the  only  injury  to  be  discussed  was 
that  sustained  by  the  cranium.  Bleeding  from  the  nose  and 
ears,  in  moderate  quantity,  was  in  evidence ;  the  vertical  diame- 
ter of  the  head  (in  proportion  to  the  general  contour)  seemed 
somewhat  shortened.  There  were  no  surface  lesions  of  head, 
face,  or  neck,  of  pertinent  significance.  When  the  scalp  was 
removed  a  curvilinear  fracture  beginning  at  the  left  frontal 
eminence  was  found;  this  tended  interiorly  and  disappeared, 
beneath  the  peeled  scalp,  at  approximately  the  lateral  margin 
of  the  left  supraorbital  ridge.  When  the  calvarium  was  lifted, 
the  brain  surface  was  found  to  be  engorged,  with  numerous 
subdural  hemorrhages;  the  brain  mass  was  perceptibly  less 
firm  than  usual,  and  markedly  flattened  out  when  laid  upon 
the  table.  On  removal  it  was  noted  that  the  spinal  cord  had 
been  severed  at  approximately  its  junction  with  the  medulla. 
The  distal  stump  lay  posteriorly  upon  the  occipital  bone. 

The  frontal  fracture  {vid.  ante)  was  found  to  have  entered 
the  left  anterior  fossa  at  A,  to  have  proceeded  posteriorly  and 
medially,  dividing  and  subdividing  until,  having  circumscribed 
the  foramen  magnum,  it  ceased  to  be  visible  or  palpable  at  B  in 
the  right  occipital  fossa. 

It  is  a  matter  of  regret  that  obedience  to  service  regulation 
regarding  autopsies  forbade  a  thorough  orientation  of  tlie 
cranial  base,  the  face,  and  the  vertebral  column.  It  is  highly 
probable  that  further  careful  study  would  have  exhibited  mat- 
ters of  substantial  scientific  value. 

All  cranial  fractures  are  of  surgical  interest,  but  tlie  feature 
that  makes  this  basal  fracture  worthy  of  record  is  the  fact  that 


the  entire  basal  mass,  circumscribed  by  the  fracture,  was  driven 
superiorly  within  the  cranial  cavity  to  an  extent  varying  at 
different  points,  from  I"  to  |".  The  figure  fails  to  exhibit 
the  notably  serrated  margins;  nor  would  time  permit  an  at- 


FiG.  1. — Exhibiting  tracing  of  basal  fracture  of  skull.  In  order 
to  portray  the  extension  of  the  fracture  down  to  the  foramen 
magnum,  the  skull  has  been  considerably  tilted.  (Secured  through 
the  courtesy  of  Prof.  Augustus  G.  Pohlman,  professor  of  anatomy. 
Medical  Department,  St.  Louis  University.) 

tempt  to  portray  the  damage  executed  by  numerous  lanceolate 
spicules  and  massive  fragments  that  lacerated  and  lifted  the 
dura  in  radiating  planes. 

The  question  might  well  be  raised.  What  caused  this  enor- 
mous trauma  of  the  cranial  base  ?  As  noted  above,  the  surface 
markings  of  scalp,  face,  and  neck  were  devoid  of  significance. 
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"  Fracture  by  contrecoup  " '  would  doubtless  have  suiSced  as 
an  explanation  in  the  past,  not  so  to-day.  The  following 
seems  to  be  most  worthy  of  credence : 

The  unchecked  "nose-down"  fall  of  an  airship  is  highly 
destructive,  owing  to  the  great  disproportion  that  exists  be- 
tween the  heavy  motor  and  the  light  fuselage.  The  terrific 
impact  usually  telescopes  the  former  into  the  latter.  It  is 
well  known  that  the  forward  cockpit  is  more  liable  to  destruc- 
tion than  the  second.  The  victim,  in  this  instance,  seated  in 
the  forward  cockpit  sustained  the  crushing  drive  of  the  motor 
upon  his  vertex  (transmitted  either  through  the  anterior  rim 
of  the  forward  cockpit,  or  more  probably  through  the  instru- 
ment board).  The  tremendous  upward  thrust  of  the  motor 
on  the  vertex  was  met  by  the  couuterthrust  of  the  fuselage  and 
equipment,  plus  the  weight  of  the  two  men,  strapped  in  their 
seats.  It  is  fairly  obvious  that  the  vertebral  column,  acting 
as  a  piston,  drove  before  it  the  cranial  base,  to  invade  the 
cranial  cavity,  as  above  noted. 


'  This  eighteenth  century  hypothesis,  of  the  French,  has  been 
discredited  in  the  light  ot  studies  upon  cranial  elasticity  and 
cranial  meridians  by  Aran,  von  Bruns,  Messner,  Hermann,  von 
Wahl,  Hilton,  Felizet,  and  Gushing.  Of  particular  interest  is  the 
observation  of  Hilton,  regarding  one  anteroposterior  and  two 
transverse  osseous  buttress-arches,  in  relation  to  well-known  areas 
of  structural  weakness. 


Had  this  fracture  been  developed  by  the  more  usual  tj^es 
of  vertical  impact  it  might  have  been  anticipated  that  a  fair 
conformation  to  the  structural  configuration  of  the  cranium 
(conf.  footnote)  would  follow.  But  even  the  strong  coun- 
terthrust  of  the  vertebral  column  exerted  upon  the  cranial 
base  would  hardly  suffice  to  account  for  the  fracture  varia- 
tions exhibited.  If,  however,  consideration  be  given  to  the 
manifest  probability  that  a  marked  flexion  of  the  head  upon 
the  thorax  was  developed,  thus  permitting  a  substantial  sup- 
plementary counterthrust  to  be  exerted  through  the  chin  and 
the  temporomandibular  articulations,  orientation  of  the  vari- 
ant fissures  will  prove  less  difficult. 

This  piston  action  of  the  vertebral  column  merits  considera- 
tion in  the  difEerential  study  of  cranial  traumata,  developed 
by  severe  vertical  impact.  But  it  is  an  open  question  whether 
this  piston  action  of  the  vertebral  column,  in  explanation  of 
certain  types  of  cranial  fracture,  has  received  the  considera- 
tion that  it  merits.  Well  digested  evidence,  based  upon 
further  experimental,  operative,  and  autopsy  procedures, 
should  prove  valuable. 

It  but  remains  to  add  that  in  all  probability  similar  basal 
fractures,  developed  by  similar  factors,  in  similar  environ- 
ment, will  arise  more  or  less  constantly  in  the  Aviation  Service, 
and  transform  an  abstract  surgical  problem  into  one  of  vitally 
practical  significance. 
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NEW  PUBLICATIONS. 


The  following  six  monographs : 

Free  Thrombi  and  Ball-Thrombi  in  the  Heart.     By  J.  H. 
Hewitt,  M.  D.    82  pages.    Price,  $1.00. 


Benzol  as  a  Leucotoxin.    By  Laurence  Selling,  M.  D. 
pages.    Price,  $1.00. 
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Primary  Carcinoma  of  the  Liver.     By  M.  C.  Winternitz, 
M.  D.    42  pages.    Price,  75  cents. 


The  Statistical  Experience  Data  of  The  Johns  Hopkins  Hos- 
pital, Baltimore,  Md.,  1892-1911.  By  Frederick  L. 
Hoffman,  LL.D.,  F.S.S.    161  pages.    Price,  $2.00. 

The  Origin  and  Development  of  the  Lymphatic  System.  By 
Florence  K.  Sabin.    94  pages.    Price,  $2.00. 

The  Nuclei  Tuberis  Laterales  and  the  So-called  Ganglion 
Opticum  Basale.  By  Edward  F.  Malone,  M.  D. 
Price,  $1.50. 


are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore.     Other  monographs  will  appear  from  time  to  time. 
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THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 


Volume  I.     423  pages,  99  plates. 


Volume  II.     570  pages,  with  28  plates  and  figures. 
Volume  III.     766  pages,  with  69  plates  and  figures. 
Volume  IV.     504  pages,  33  charts  and  illustrations. 
Volume  V.    480  pages,  with  32  charts  and  illustrations. 

The   Malarial    Fevers   of   Baltimore.        By   W.   S.   Thayeb,   M.  D.,   and   J. 
A  Study"o/some  Fatal  Cases  of  Malaria.     By  Lewellys  F.  Barker,  M.  B. 

Studies  in  Typhoid  Fever. 
By  William  Osler,  M.  D..  with  addlUonal  papers  by  G.  Blduer.  M.  D^. 
Simon  Flbxner,  M.  D.I  Walter  Reed,  M.  D.,  and  H.  C.  Parsons,  M.  D. 

Volume  VI.     414  pages,  with  79  plates  and  figures. 
Volume  VII.     537  pages  with  illustrations. 
Volume  VIII.     552  pages  with  illustrations. 


1060   pages,   66   plates  and   210   other  illus- 


Volume  IX. 
trations. 

Contributions  to  the  Science  of  Medicine. 
Dedicated  by  his  I'upils  to  William   Hbnet  Welch,  on   the   twenty-flrih 
anniversary    of    bis    Doctorate.     This    volume    contains    38    separate 
papers. 

Volume  X.     516  pages,  12  plates  and  25  charts. 

structure  of  the  Malarial  Parasites.     Plate  I.      By  Jesse  W.  Lazesar,  M.  D. 

The  BacterlnloKy  of  Cystitis,  Pyelitis,  and  Pyelonephritis  In  Women,  with 
a  Consideration  of  the  Accessory  Etiological  Factors  In  these  Condi- 
tions, and  of  the  Various  Chemical  and  Microscopical  Questions 
Involved.     By  Thomas  H.  Brown,  M.  D. 

Cases  of  Infection  with  Strongyloldes  Intcstinalls.  (First  Reported  Oc- 
currence   in    North    America.)     Plates    II    and   III.     By    Richard   P. 

STHfiNo.  II.  n. 

On  the  I'atboloRlcal  Changes  In  Hodgkln's  Disease,  with  Especial  Reference 
to  its  Relation  to  Tuberculosis.  Plates  IV-VII.  By  Dorothy  M. 
Reed,  M.  D. 

Diabetes  Insipidus,  with  a  Report  of  Five  Cases.  Bv  Thomas  B.  Fdtcher, 
M.  n.    (Tor.). 

Observations  on  the  Origin  and  Occurrence  of  Cells  with  Eosinophlle  Gran- 
ulations In  Normal  and  Pathological  Tissues.  Plate  VIII.  By  W.  T. 
Howard,  M.  D.,  and  R.  G.  Perkins.  M.  D. 

Placental  Transmissions,  with  Report  of  a  Case  during  Typhoid  Fever.  Bv 
Fhank   W.   Lynch,  M.  D. 

Metabolism  In  Albuminuria.     By  Chas.  P.  Emerson.  A.  B.,  M.  D. 

Regenerative  Changes  in  the  I.lver  after  Acute  Yellow  Atrophy.  Plates 
I.K-XII.     By   W.   G.    MacCallum,   M.  I). 

Surgical  Features  of  Typhoid  IVver.  By  Tiios,  McCrab,  M.  B.,  M.  R.  C.  P. 
(Lond.),  and  James  F.  Mitchell.  M.  D. 

The  Symptoms,  Diagnosis,  and  Surgical  Treatment  of  Ureteral  Calculus 
By  Benjamin  R.  Schenck,  M.  D. 


Volume  XI.     555  pages,  with  38  charts  and  illustrations. 

Pneumothorax  :   A  historical,  clinical,  and  experimental  study.    By  Charles 

P.  Emehson.  M.  D. 
Clinical  Ol)servatlons  on  Blood  Pressure.     By  Henry  W.  Cook,  M.  D.,  and 

John  B.  Buioos.  M.  D. 
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.iriii-ill. 

later  pain  (icv\ 
pelvis  on  eitli 
In     September 


,k 


folio 


ing  2  montlis  8  sevfii 
attacks  of  pain  in  lli< 
upper  left  flank,  \Miei 
seen  February  24,  1917. 
the  patient  wa^ 
pain  in  both  Ii>'ii 


"ii 


Id    deep 
of     t\u- 


!iTMu.iii\-.  The 
n  e  eiHitained  a 
considerable  number 
of  leukocytes,  erythro- 
cvtes.  and  a  lieavv  lini; 
of  albumin.  With  this 
history  and  these  find- 
ings a  diagnosis  wa? 
made  of  bilater.-l  ure- 
teral stricture.  In\is- 
tigation  showed  mul- 
tiple strictures  nn  both 
sides,  the  left  kidney 
holding  ir>  c.  c.  a  n  d 
yielding  urine  with  a 
few   leukocytes  but 


tiher 


=  illustraied  by  Fis-  2,  liie  callieter  being  withdrawn 
d  10  cm.  from  the  tip  of  the  catheter,  has  obstructed 
tlie  iliac  gland  region.  Note  slight  dilatation  of  the 
and  the  lower  stricture  in  the  broad  ligament  region. 


aged    43 


2  attacks.  December  20.  1915.  and  Febni; 
t\-pical  of  ureter  stone,  each  attack  requiring  repeated  hyptidermics  of 
inning  in  left  groin  and  settling  in  left  kidney  region,  then  extending 
and  causing  great  frequency  of  voiding:  great  distention  of  bowels,  nausen 
nesmus  and  incffeclive  attempts  at  ^tool.  Trine  p<:irt-\vine  color,  wi 
■s'  "ncitive  to  culture.  Sirictuiv  4  t  ni.  from  bladder:  kidney  holds  16 
svmpt"oms  :.ft.r  the  dibit.uimw. 


25,  1916.  of 
iiorphin.  Great 
from  kidney  to 
,  and  vomiting; 
th  blood,  many 
c.  c.     Complete 
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1,  i!ii;.  M.r 

slot,.    Biini 
i:il7        Si 

unhc'i-    hl.'i' 

nshaiii,    Ala. 
1.,-    .Vpiil    5, 
litfht  uneasy 
ri    only  3  to 
natations   of 
iins    an.l    no 

March,  1915,  of  ki.  .i  J  -I 
laughing  and  crying  w 
year.  Careful  exaiiiini! ;  f 
mass  in  the  lower  alxlonu'i 
light  ureter  could  not  be 
strictures  near  the  bladder 
iiiKht  of 


clil.i 


.iiuh  Dr.  H^;il,.  i  .  . 
theterizod  and  ihr 
.\fter  the  tnui.,,, 
distention  and  hysiiinLiI 
,  and  the  patient  was  great 
■irine  was  negative  to  cultur 
a  few  leukocytes.  Letter  from  Dr. 
fcctly  well." 


The  plan 
lilUi,  iH-iause  of  attacks  si 
I>i'-Ni,  ii.h  I-  ni  III.  i.iik  of  the  neck,  and  hvstcri 
li.iil  lull,  li  'li  II  .1  i  I  ■:..<  I  ,.|  lost  40  pounds  in  weight  in 
ili.i  in  iiri.iii.-  I  . -tiihTMn  of  achylia  gastrica,  an. 
I  "i-iiii  II  I  I  I  i~ish.H'  kidney.  On  my  first  attempt 
111'  I'll  "I-  '  iiihi.iized  with  great  difficulty  because 
'  t  III-  iiMiil  i.iihue  the  patient  had  a  typical  att. 
.Ill  ii..i-\  w.ik.  Iiiliuss.  Later  attempts  were  successful 
proved.  The  right  kidney  held  90  c.  c.  and 
the_^rigiit  side  being  free  of"  abnormal  elements  . 
Fair,   Greenville,   S.    C,   .\pril,    lii 


nee    of    the    inf.cli.m 

above  ureter  orifice. 

ihows  site  of  stricture 

Thorough  dilatati. 

s  but    llif 


Flo.  8  illustrates  a  case  willi 
"  hang"  and  scar  tissue  grali 
t..  a  fan-shaped  band  of  adhei 
adliesions  probably  followed  a 


Inu.sl  impassable  obstruction  from  below  but  in  wliiili  the  chari 
:  ..n  withdrawal  of  the  wax-lmlb  were  absent.  Tlie  angulation 
ns  suspending  the  sigmoid  bowel  to  the  posterior  peritoneum 
vere  illness  with  typhoid  fever  during  girlhood. 
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I'd  of  paj 
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!fht  pel 


id  slip  V 
e  day  f(, 
^proved 


through  the  hip  and  in  the  thigh  since  16 
to  ho  due  (.1  a  fall  acrnss  a  fence.     Also  considered  as  female  trouble  bee, 
nl,i    ;ii    ihr  iiHiisirn.l1  iini.  .1-  f< n    ill.'  first   few  years.     For  the  last  20  years 

1  ai  :iiM   1 lull   1^  \\ii[-'    ii   111.-  Ill,  ;t^iiiial  period.     In  the  past  year  more  i 

Hv  1,-1,11      (i|„i  ii.-i.    I     II.   )l  .   M,ii,li,  1914:    Appendectomy  and  supravaii 
ixl\  1,    iMil.iMiiii.ii  i'l  \   ill-,.-.    Mill  liliiMiiis.     Before  leaving,  the  patient  told 

idem  evnei.,|,,i;ist,  that  he  had  failed  t,i  cut  Out  her  old  pain  low  in  the  r 
le.  Dr.  W.Mine.  made  the  first  examination  for  ureteral  stricture,  and  the  pat 
e  he  had  discovered  her  trouble  because  she  could  scarcely  vise  the  right 
?  his  treatment.  The  kidney  pelvis  held  but  5  c.  c. ;  her  synip 
i  treatments.     She  will  probably  need  tonsillect'  in.\ . 


grea 


jced  37  years,  referred  by  Ur.  L.  C.  Woodard,  W  estinins.er,  Md.     Pam  in 

"     for  6  or  7  vears      For  the  past  few  months  a  gnawmg  feelmg  in  upper 

illarv  line.    Interfered  with  getting  to 

Appendix   removed   4   years   ago. 

.     Gastric  analysis  =  hypo-acidity. 

of  two  crowned  teeth  show 


11. -Mrs.  H. 

ipper  right  abd,^...^..  .-..   «  —    ■  .- — 

,  at  times  in  front,  at  times  in  back,  at  times  

i.  Thinks  she  feels  best  when  up  and  moving  about, 
ntlv.  \-ravs  taken  in  Philadelphia  for  gall-stones;  negativ 
negative.     History  of  tonsillitis  10  years  ago 


isillitis  10  vears  ago.  -v-rays  oi  iwo  erowiieu  n;ciii  sn.*" 
es.ses  "urine  "examination"  always  normal.  Test  for  ureteral  stricture,  wax-bulb  hangs  at 
■  gland  region  and  broad  ligament  region.  Pain  much  relieved  after  the  first  examination, 
a  gain  of  3  pounds  in  tour  weeks.    Only  2  dilatations  necessar>-. 


PLATE   || 


svlio  had  sutfered  with  intermitteni  renal  coiic  on  ihe  ieit  side 
ide  for  9  years.  Tlic  strictures  in  the  broad  ligament  region 
rii.iis-iMf.  yet  the  kidney  pelves  held  less  than  normal  and  the 


m!^ 


-howu  the  X-i 

surKcon  in 

i;;lh  of  time. 

oiiiplained  of. 


r  dilatation  of  llic  strirlme  an>l  tliu  pali.i.l  u-ium-,I  op.Tal'i.., 
I-  of  her  liidne.v  stone.  Tliis  case  probahlv  eN]>laiiH  llio  oci-isioni 
liieh   pyelotomy  for  stone  is  followed  bv  urine  draiiiat'e   for   : 

1  after  healing  the  patient  continues  to' have  svniptonis  siniila 


Kio  IS  -Plate  sh.Mild  have  been  printed  to  show  the  shadow  of  Ihe  kidney  stone  and  of  '' 
ureter  on  the  risrlu  side.  Case  I,.  .\Ked  S2  .vears.  the  only  case  in  the  list  of  50  with  stn.ln 
near  the  kidnev.  Catheter  diverted  laterallv  just  above  the  JK-Ivic  brim  and  stopped  at  iii 
same  point  in  radiosranis  taken  on  3  different  days.  Could  not  inject  sufHcient  thoruun  ui 
the  kidnev  to  get  a  definite  shadow  of  pelvis.  Nephrectomy:  stricture  inimediatel>  below  1 1 
onlareed  pelvis  would  not  take  the  line  silver  probe.  The  iMtient  had  suffered  attacks  sun 
earlv  childhood,  the  pain  beginning  in  the  appendix  region:  and  as  it  grew  more  severe 
traveled  diagonallv  across  Ihe  abdomen  and  settled  in  the  left  kidne.v  region.  Operation  thjc  ] 
vears  previously.  Venioving  a  diseased  appendix  and  chronic  pelv 
without  influencing  her  chief  symptoms. 


*inflainmatory  trouble,  bu 
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Fig.  17.— .Mrs.  ('.,  n^^  .1  1^  mh-  >.vm,  i,i,,1  ,,m,h,.  .h  imlii  ~i(le  for  IS  months,  requiring 
much  niorphin.  No  suniiinni-  mh  litt  siile.  L  nni-  caThcTcrized  Irom  bladder  shows  ieukoc.vtes, 
erythrocytes,  colon  li;e  illi.  ml  i  mice  of  albumen,  stricture  of  right  ureter  2  or  3  cm.  from 
bladder.  On  cathctci  i/in-  im  ..l.iain  this  thorium  X-ray,  we  found  unsuspected  obstruction 
and  dilatation  of  left  si,l.  .  lb,  iiiibt  side  held  38  c.  c.  arid  the  left  30  c.  c.  After  withdrawing 
the  catheter  from  the  left  side  and  finding  scratch  marks  on  the  wax-bulb  and  tip,  the  small 
stone  shadow  was  discovered  in  the  lower  end  of  the  left  ureter,  at  a  point  symmetrical  with  the 
stricture  of  the  right  side.  Examination  with  wSx-tip  bougie  24  days  later  showed  that  the 
stone  had  been  passed. 
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Fig.  19.— n    gall-stone:  6   appendix  stone  from  author's  Case  XXXVII  (See  Fig.  31),  whose 
symptoms  were  due  to  ureteral  stricture:  c    ureter  stone  from  .lutbor  s  Case  .\.\,  s^iowim; 
deep  channel  for  free  passage  of  urine,  the  patient's  hydronephrosis  symptoms  Vrob-My  dm 
'     -  ,!."',.,„   —     «--iow  the  stone  and  about  3   cm.    above  th.- 


dense  ureteral  stricture  located  3 


ved  from  strictu 


stricture  dilated. 


Intermittent  renal  colics  on  left 

-'•'    -I''    I'l    :;  iii-iiib^.     St. me  3  cm.  from  bladder  on  left  side  in  dense 

-II '■'■  '■'<'■    tniMi   iil:i<ld.T  in  right  ureter.     Bilateral  hydronephrosis. 

Left   meter   exposed   hy   extraperitoneal   inguinal   incision,    stone   removed 
Right  ureteral  stricture  dilated  later  by  vesical  route. 


ti 


T    HOPKINS    HOSPITAL    BULLETIN.    JANUARY.    191 


I'.      Mr-.    I!.,   :l(.'ril  :«  vonrs,  .1(111111 1. ■<!   I..  ,1     II,    II..    Irli  .    1!1I7.      I'mU 

111.-  iii^hl   >u\v  ami  hack  with  ii;iii-.,i  ,  n.l   i    nn    n'^       s..   n.i       « 
III-      w  I-  .-til  rated  upon  one  \ .  .i    .-  ■  ■■  i    j     i  -■    in  -       I  i.     I  .  i 

mi,.  11   jiiil    II   was  removMl.     Tin    ..ii  .      -     ■;;■.'     ■  ■  i  :.i i    .i    I    -i 

...■    ..Mni.i-    rvi-r-    sin, v.       iMir-    lli.     |.  .- n  ..nli      ll.l-    ll.ul    llr   ..     ,11 

i.'.i.    .V' ii'i' II  I   I    -ill  -  .III  -  "    \ III. I    I'li.n.      Dr."  liolmes  fi.-i 

.1  i.Mii.l   Ml, 111. I    -III. .111.1   I  .11.1,1    I,.,. I   ;„.  more  of  the  daih    ; 

1 -l-ii'    !".>    i-N.iiiiiii.iIii'ii-       Khlim    i.ilv.s   17   c.  c.       Two   p.inil 

11,1    ..11,-   :'.   ,-m.    al.i.v.-    lire   l.1:lil,l,-l-.       Si-,'    Kii;-.    21. 


k  .if  Fill.    21.— Same  patient   as  ilUislrated   by   Fis.    2(1,   rfiowing   the   Xr.i.v   eatlnt.r   with- 

,   1,1  diawn    until    the   wax-liiill),    10    em.    from    its    tip,    has    obstructed    in    the   upper    of    the 

. !,i,r  two  stricture  areas. 


KlQ.  22.— Mrs,  a,  a;;,  ,1  -.W 
llie  riglit  side  ^-f)  years.  1-  ii> 
within  a  month,  then  none  I, 
a  severe  nttark  she  could  ha 
hut  has  gone  for  2  or  ii  m,'ml 
every  day  since  the  fir-st  atla, 
kidney.  Four  da\s  after  le 
holds  15  c.  c.  Tw.i  .:trictiire' 
2.5  cm.    of   Ihe   1.1  1,1,1,  I        -,,. 


■eais,  referred  liy  Dr,  Bay  on  Miry  Li,  1917,  Attacks  of  pain  in 
attack  came  suddenly  arid  lasted  2  or  3  liours.  Two  or  3  attacks 
about  .1  year,  llicn  awakened  one  irrorning  at  1  o'clock  with  such 

M>  Bet  out  o(  bed.  For  the  past  S  years  2  or  3  attacks  a  week, 
wrihoirt  an  attack.    There  has  been  "some  pain  in  tlie  side  almost 

..     In  Nov.,  1916,  Dr,  Bay  did  appendectomy  and  il.vation  of  riirlit 

iins  hospital  patient  had  one  of  her  typical  attacks  Kidney 
one  3.  siinut  the  bifiirmtirTi  nf  th--  !!inr"  v,--;;,,;,     ,,,,,]  ,,n,  „ithn 


Miss  M,,  aged  60,      1 

vaginal    h.vsterectoniy   15  years  ago, 

removal  of  the  cervical   stump.      Per-i 

fi.xation   of  her   "  floating  kidncv."     V. 

first    3   attempts.      Note    the    catheter 

below    tlie    iliac    gland    region    arrd    tl 

with    its   short   ureter.      Subsequent    efforts   at    dilatation    successful. 

pelvis  held  7  to  8  c.  c.      S.vmptoins  relieved  after  2  dilatations. 


to  ureteral   strict  irres. 

IS  for   15  years.     Supra- 

-inis   and   3   years    later 

aird  advised   to  have  a 

eter  obstruction   in  the 

of   stricture   somewhat 

of    an    ectopic    kidney 

The   kidney 
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Fig.  24.— Case  XLIX.  Tonsillitis  since  early  childhood.  Left  hydroneplin.>i-  atlu.  k, 
since  2  years  of  age.  Destioyed  left  kidney  removed  in  1901,  at  age  of  22  years.  H>f,i*-r- 
Bctoniy  for  fibroids  January,  1915.  Convalescence  marked  by  p.yelitis  attacks  in  right 
kidney.  Intermittent  lavage  for  10  months  often  followed  by  severe  pyelitis  attacks. 
Pyelogram,  Charlottesville.  Va. ;  Right  kidney  pelvis  holds  40  c.  c. :  ureteral  stricture 
rt-ell  dilated  October,  1915;  colun  bacillus  infection  and  all  svniptoms  gone  December, 
1915. 


lia.  2j.— Miss  H.,  Case  70,  aged  11  years,  referred  bv  Dr.  I_.  .\.  Woodward, 
Durham,  N.  C.  For  5  years  attacks  of  acute  pyelitis  in  alternate  kidnevs  accom- 
panied hy  paiir.  chills,  temperature  ransing  as  high  as  ]n.i°  F.,  much  lilad<U-r  distress 


of  introducing  the  proper  amount  of 
outline  of  the  kidney  pelvis  with  some 
dilated   ureters  partially   tilled    with   th 


Thv  illll^lKltloIi  .leiiionstratcs  the  dirticult 
thoiium  in  a  child.  It  shows  the  rounde 
vhat  obliterated  calyces  and  portions  of  th 


chill.  ,,.„l  ., 

1,,.,  n,     I. 

pbr..>,-      i;... 
from    ,!11h.| 
solution,  the 
urine  from  e 
for  four  year 

putieiu   1 
ich  kidne 
s  until  de 

kidney  capac 


!i  I  Ml  Julv,  1912,  suffcrin*  with  rpiH.it  <! 

It  4     I".     Riirlit   kidney  capacity  100  c.  c.   with  a 
20  c.  o.    Willi   iliick.    turbid  urine  as  of  a   pynne- 

_   _  the  bladder,  and  cultures  revealed  colon  bacillus 

latiuff  the  sliicluresi  and  washing  the  kidneys  with  silver  nitrate 
W  improved  and  left  the  hospital  after  3  weeks,  feeling  well  and  with 
iving:  only  microscopic  pus  and  bacteria.  Com i>ara lively  gtiod  health 
om  ureniia  after  this  thorium  X-ray. 
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hllllj   liuii^»   ill   l>n>aU   lii^aiiient 
after  3  ircatiiicnis. 


2i'.  —  Kecent 
n-P:.ra,  severe  pa 
accompanied  by  i> 
catheter  to  go  In- 
spparcntly  in  ri;;! 
Removal  of  a  chror 
demonstrated  the  s; 
piissatre  nf  \-rav  c; 
n.-plirosis,    and    oM; 


e  reterrtd  by  Dr.  Hugh  Trout  of  Roanoke.  Mrs.  R.,  aged  53. 
in  riirhr  bick  at  intervals  for  5  months,  2  of  these  attacks 
h  iiMjM  Tonsillitis  history  for  years.  Failure  of  renal 
l-^iMiMh.n  low  in  ureter.  X-ray  showed  3  small  shadows 
111'  1  1.  * 'peration  failed  to  demonstrate  stone  in  ureter. 
iipl'tudix  .ind  of  a  dense  right  ovary.  A  post-operative  X-ray 
shadows.  Persistence  of  the  patient*s  symptoms.  Successful 
^ter  and  demonstration  of  ureteral  stricture  and  slight  hydro- 
ng  of  this  picture.      Relief  of  symptoms  after  3  dibitaiioiw. 


Km.    Sci.     Uc<int 

■ase    referred   tiy   Ilr.    K.    T..    M.>rlin.er.      Mrs.    II.,    aiied 

liab.v   3   muni  ha  olil 

Severe  attaeks   fur   past   iiu.nlh,    pain   allernalinK   in    1 

lonipei'atnrc    as  liJKl 

as   inr,"    F.,    i-liills.    pr.istrati.)n.      Patient    had   slilleied 

severe  pain  in  bolli 

pixsternir  flank  ri'e!.>ns  since  10  .years  of  ace.     Tliese  all 

worse  after  slie  bega 

11  to  menstniale  and  were  more  likely  to  oeenr  at  the  ti 

periorl.     One  snrpeon 

had  nilerpreted  them  as  ovarian  attacks.     ,Slie  often  had 

nf  voiilinir  with   II..- 

allaeks  ;ind  for  (his  reason  and  because  of  their  location. 

ii^iinllv    l..-.'ii    r,-U~„\. 

.'.1  aa  ki.lney  attacks.     She  had  severe  pain  in  the  back 

I.r.'uii.incv    t..il    I....I 

"1    required   morphia   tor  any  of  her  colics.      Rilaleral  col, 

pyclilis     .l.'i.-.'     l.ih 

.■ral    stricUM.'s,    kidney    pelves    both    smaller    Ihan    ii,.i 

■d    by    Ilr.    ,hlli 


:n.— Case    ,3-,    ased    .57    years.       Mrs.    K.,    ..._ - ,    - 

and  uall-slone,  the  acute  symptoms  due  to  ureteral  stricture.  Indicest-. 
weeks  severe  attacks  in  riitht  side,  colicky  pains  radiating  from  riRht  lumbar  rciri,. 
.nd  forward  to  right  groin.  Pressure  in  bladder  region,  frequency  and  burning, 
s  and  temperature  of  lOS"  F.     Kight  kidney  enlarged  and  tender.     Pus,  blood  and  lia 


p..-i 


.emilunai 
Op 


line 


1,1,' 
lib  separate  incisioi 


id  lavage  willi  1:  m<  silv 


pcritoneni. 
sc>>  Kig.  1!)  ■ 
1  into  urete 


Kx.ilhnl    health 


J 
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Fig.  32.— Mrs.  S.,  aged  29  years,  leferrcd  bv  Dr.  R.  (J.  Fravel,  Ricliinond.  The  right 
kidney  had  been  removed  one  year  previously  for  calculus.  Patient  coniplaining  of  pain  in 
the  left  kidney  region  and  low  in  the  left  pelvis,  and  passing  thick,  purulent  urine,  yielding 
f"l<m  bacillus  culture.  Dilatation  of  stricture  3  cm.  above  bladder  and  relief  from  pain. 
lvF|<  iird  lavage  failed  to  clear  the  urine.  X-ray  shows  eroded  character  of  pelvis  outline. 
--1  ,ii.  )i  inf  tubercle  bacilli:  present  in  large  numbers. 


(/ 


Spiral  wax-tip 


Fio.  35.— Plate  should  have  been  made  to  show  the  shadow  on  the  left  side.  Miss  H.,  aged 
40  years.  Right  nephrectomy  for  stone  April,  1900.  Consulted  Dr.  Kelly,  May,  1914,  for  a 
constant  pain  in  the  left  kidney  region.  Investigation  of  kidnev  and  failure  to  find  cause  of 
the  pain.  Consulted  author  in  June,  1914,  and  again  in  March,  1915,  and  no  cause  found  in  the 
urinary  tract  for  the  pain.  Operation,  J.  H.  H.,  March,  1915:  hysterectomy  for  fibroids  and  left 
oophorectomy  for  "  tender  left  ovary."  Returned  in  October,  1915,  with  the  same  pain  in  the 
left  kidney  region,  and  examination  showed  definite  stricture  and  a  hydronephrosis  of  18  c.  c. 
This  hydronephrosis  increased  to  32  c.  c,  while  the  patient  was  having  repeated  dilatations  of 
the  stricture.  After  removal  of  several  abscessed  teeth  the  dilatations  gave  permanent  relief, 
with  a  shrinkage  of  the  pelvis  of  the  kidney  to  10  c.  c. 


'■  ■■■'■  ^'1  "f  ureteral  catheters,  etc.,  used  by  author,  a  blunt  round- 
nii.il  (jllieter  with  wax-bulb;  6  olive-tip  renal  catheter  with 
"IN  liulli.  protected  on  either  side  with  smaller  bulb;  c  Garcoau 
■  ii''il  whistle-tip  catheter;  d  flexible  bougie  (7  mm.  diam.).  Sizes 
in>rn  3  to  10  mm.,  the  smaller  sizes  being  useful  for  dilating  through 
■  i-l.jscope  from  below,  and  the  larger  sizes  for  retrograde  dilatation 
ihove;  e  whalebone  filiform  (varying  sizes  are  used  thiough  Ihc 
-'"|ie);  /  metal  searcher  with  olive  tip;  g  metal  bulb  dilator  :)  mm 
I  iirved  ohvc  tip;  h    metal  bulb  dilator  6  mm.  with  curved  olive  tip 


Fio.  36.— L.  F.,  aged  11  i^.ii.,.  IilluUI  taliciii  :it  ■|h.-  .I-lnis  Hopkms 
years  of  age  the  left  kidney  was  removed  for  intermittent  hydronephrosis 
attacks  began  at  3  years  of  age  soon  after  diphtheria.  The  attacks  came 
lasted  from  one  hour  to  several  days  and  then  stopped  siiddenly.  There  -  • 
chills   or   hematuria.       After    the    nephrectomy    the    patient   was   frei 


ttacks.      These 

\  suddenly  and 

i  no  history  of 

from    attacks   for   2 

years  and  at  9  years  of  age,  similar  attacks  began  on  the  right  side  and  continued  for  2 

"vears  until  we  dilated  the  ureteral  stricture  in  the  broad  ligament  region.     There  — 

attacks  after  the  first  dilatation.      The  patient   was  dismissed   after  3   treatments, 
had  been   throat    trouble  since  early   childhood.      Enlarged,    disc: 
while  the  patient  was  under  tre3lment_for_  ' 


There 


ii^msh 
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Fig.  1.— Anat.  No.  IISS.  Gyn.  No.  20777. 
This  photograph  of  the  gross  specimen  shows 
very  beautifully  the  chorionic  villi  protruding 
through  the  perforation  in  the  posterior  super- 
ior surface.  The  portion  of  tube  and  the  area 
of  endometrium  removed  are  also  clearly 
shown.     (Photographed  by  Dr.  Daniel  Davis.) 


Fic.  3.— An;U.  Xu.  lls.s.  Gyn.  No.  20777. 
(  X  2.)  Longitudinal  section  through  the 
specimen  showing  the  gestation  sac,  uterine 
wall,  endometrium  and  two  cross-sections  of 
the  tube.  (Photograph  loaned  by  Dep.  of 
Anatomy.) 


Frci.  2.— Anat.  No.  118,S.  Gyn.  No.  20777. 
Posterior  view  of  the  specimen  showing  pro- 
jecting placental  tissue,  tube  and  endome- 
trium. (Photograph  loaned  by  Dep.  of 
.Anatomy. ) 


Fk;.  8.— Gyn.  Path.  No.  14277.  Superior 
surface  of  the  gross  specimen.  The  opening 
into  the  gestation  sac  is  clearly  shown.  The 
original  blocks  taken  from  the  uterine  cornu 
and  tube  can  be  seen.  (Photographed  by  Dr. 
Daniel  Davis.) 
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Fig.  4.— Gyn.    Path.   No.    14277.      (  ir.i      Portion   of   the 

uterine  cornu  (cross-section)  distal  to  the  gestation  sac,  show- 
ing the  interstitial  portion  of  the  tuhe  and  its  relation  to  the 
three  cavities  described  above.  These  cavities  are  much  larger 
than  the  linnen  of  the  tube.     (Photograph  by  Hoffmann.) 


Mj-% 


l"'i':.  •">■ — Anat.  No.  IISS.  Gyn.  No.  20777.  (  X  35.)  Sec- 
tion of  tube  proximal  to  the  gestation  sac.  The  strands  of  epi- 
thelium of  the  mucosa  have  been  compressed  by  inflammatory 
changes  until  the  lumen  is  almost  obliterated.  (Microphoto- 
graph  by  Hoffmann.) 


1 .'.. )     Syn- 


FiG.   6. — Anal.   .\m     I  I  -  ■•      i'.,v 
citial   invasion    of    tube   wall    and    decidual    reaction    of   tube. 
(Microphotograph  by  Hoffmann.) 


^.iS--".® 


^*J^ 


pio.  7.— Anat.  No.  IISS.  Gyn.  No.  2u777.  (  X  300.) 
Decidual  reaction  of  endometrium  with  leucocytic  infiltra- 
tion.    (Microphotograph  by  Hoffmann.) 
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i  TrcurL  SP  I  cLTxt: 


Posterior  ^Q-U(< 
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Fic.  4. — Photograph  of  the  kidneys  of  dog  1.  Specimens  fixed  In 
formalin.  Duration  of  the  riglit  anastomosis  two  months  and  three  days, 
of  the  left  seven  days.     Both  anastomoses  are  patent. 


Fig.  5. — Photograph  of  the  formalin-fixed  specimen  of  dog  4.  Duration 
of  the  right  anastomosis  two  months,  of  the  left  five  days.  Both  ureters 
are  patent.  There  is  no  thrombosis.  Note  the  hydroureter  and  hydrone- 
phrosis. 
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Fig.  1.— Left  hand. 


Flu.  4. — Weigert's  elastic  tissue  stain,  showing  masses  of  colloid  material  in  papillary  layer  of  the  cutis  a.  a.  it. 


Fig.    5.-    I':iil;iri;.  m.  nl     ft     .ni.ill    ariM    within    ni i     !  li.'    colloid    masses 

(lis.   4,   (/).      //.    l,;iiu,'    ciiih    witli    granular   pnituplasin  shows   gla.ad-like 

arrangenR'nt  of  these  cells. 
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Fig.  1. — Sarcoma  arising  from  the  endometrium  of  the  uterus.    Endometrium  normal  everywhere  except  at 
the  left  cornu  where  the  growth  is  attached.     Tubes  and  ovaries  normal. 


Fic.  2. — Low-power  picture.  In  the  upper  part  of  the  micropliotograph 
we  find  normal  uterine  muscle.  The  junction  of  the  mucosa  with  the 
muscle  is  sharply  defined.  The  endometrium  contains  a  few  glands,  but 
the  greater  part  of  the  tissue  is  made  up  of  large  irregular  cells  of  the 
sarcoma. 
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4^' 


5  tt  V 


Fig.  .3. — Low-power  picture.  The  dark  areas  are  sarcomatous  and  one 
can  readily,  even  witli  the  low  power,  make  out  large  black  masses  of 
pigment  in  sarcoma  cells,  n  marks  an  island  of  tumor  cells  surrounded  by 
normal  uterine  muscle  (()). 


I'^iii.  4.— Characteristic  appiNirance  of  lUo  growth  with  the  high  power. 
The  cells,  as  a  whole,  are  I'airly  uniform  and  have  uniform  and  deeply 
staining  nuclei,  but  here  and  Ihoic  are  large  irregular  masses  of  pigment. 
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mmt)iiimammm!!g»:smmm:!:mi!imm»:. 


^_?J-    '^curcc)d!/,rde. 


1.— Dog.     ParalcU'liyde  Anesthesia.    1  per  cent  of  Aqueous  Solution  of  Aeonitin   HCl. 
in  left  ear.     Showing  effect  on  heart  and  respiration. 
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-C'iit.    rrcthanc  Anesthesia.    A  low  drops  of  N'icutin 
death  in  15  minutes. 


instilled  into  the  ear  produe 
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Fig.  1. — Patient  ou  Admissiou. 


-Microscopic  Section  (jf  Stoniaili   'ruiiu.i. 
AA,  oc.  4.     Haematoxylin  aiul  Eosin, 


Zeiss  ol)j. 


Fici.  o.— -Micruscupic  ^.  .!■.:,  .i  I'ace  Tumor.    Zeiss  obj.  A.\, 
oc.  4.    Haeniatoxyliu  and  Eosin. 
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Fig.  8. 


THE   JOHNS    HOPKINS    HOSPITAL    BULLETIN,    NOVEMBER,    1918 


PLATE   XXXlll 


rHE   JOHNS    HOPKINS    HOSPITAL    BULLETIN,    NOVEMBER,    1918 


PLATE   XXXIV 


mB^M. 


-•  />  V 


AC  >•  ^: 


C^= 


W'-^  irv"^' 


THE   JOHNS    HOPKINS    HOSPITAL    BULLETIN.    NOVEMBER.    1918 


PLATE   XXXV 


^'*'-   *■  iy*Sii,.r  i«t»nijwi 


<mmmfm/mtmmtftiMMmfftWffftffffi*M**f 


mh"^ 


'— '."^/»-'.«^T«-^ 


— ^\— . 


\ 


THE    JOHNS    HOPKINS    HOSPITAL    BULLETIN.    DECEMBER.    1918 


PLATE    XXXVII 


Fill.  1. — The  Halsted  bulkhead  suture.  One  of  the  ends  of  the  divided 
intestine  is  being  inva.ginated  by  the  wooden  mandrel  which  carries 
the  paper  cone. 


Fig.  2. — The  Halsted  bulkhead  suture.    On  one  side  the  intestine  has 
been  partially  burned  through  by  the  cautery  knife. 


Fig.  5. — The  wire-release  ligature. 
Having  invaginated  the  end  of  the 
intestine  with  the  fibrin  bolus  (in- 
stead of  the  wooden  mandrel  carry- 
ing a  paper  cone — see  Fig.  2)  the 
operator  ties  the  wire-release  liga- 
ture securely  about  the  bowel  to 
anchor  the  bulkhead. 


Fig.  3. — The  Halsted  bulkhead  suture.  The  ends 
of  the  intestine  and  the  paper  cones,  having  been 
divided  with  the  cautery  knife,  are  apposed,  the 
invagination  bulkheads  being  held  firmly  in  place  by 
the  encircling  ligatures. 


Fig.  4.— The  Halsted  bulkhead  suture.  The  fingers  of  an  assistant  are 
producing  a  slight  additional  invagination  to  eliminate  the  denser  of  engag- 
ing the  inva.ginated  bowel  in  the  suture. 
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T.S.  C.L.M. 


Fid.  6.— Section  of  end-toeiid  iulcslinal  iina.sldiiKisis.  .Modified  Iniliwhead  inotliod  (wire-release  ligature  and  fibrin  bolus) 
of  48  hours.  1.  W.,  invaginated  bowel  wall;  H.  E.,  hemorrhagic  exudate;  M.,  mucosa;  M.  M.,  muscularis  mucosie;  C. 
\j.  M..  circular  and  longitudinal  muscle  layers;  T.  S.,  tunica  serosa;   F.  E.,  fibrinoplastic  exudate. 


/.-/^; 


Vs 


Fig.   7. — Bulkhead  suture    (wire-release   ligature  ami    lilnin   bolus 
hours.    S..  stitch;  N.  I.,  necrosis  nt  inturn 
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-Bulkhead  suture   ( wire-release  ligature  and  fibrin  bolus  I   of  5  days 
stitch;   1.  \V.,  unusually  well-nourished  inturn. 


Fig.  9. — Bulkhead  suture  (wire-release  ligature  and 
fibrin  bolus)  of  7  days.  U..  ulcer:  O.  E..  organiz- 
ing exudate;  U.  E..  undifferentiated  epithelium;  M. 
M.,  muscularis  mucosae;  S.  M.,  suhmucosa;  F.  E.,  or- 
ganizing fibrinoplastlc  exudate;  C,  omentum:  S., 
stitch. 


Fig.  11. — Bulkhead  suture  (wire-release  ligature  and  librin  bolus)  of 
24  days.  U.,  ulcer  capped  by  moderately  high  epithelium;  F.  E.,  scar 
tissue  between  muscle  coats  still  showing  many  leucocytes;  inturn  has 
almost  disappeared. 
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Fig.  10.— Bulkhead  suture  (wire-release  ligature  and 
fibrin  bolus)  of  14  days.  U..  ulcer  covered  by  low, 
undifferentiated  epithelium:  F.  E.,  organized  exudate 
between  muscle  coats. 
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Fig.  12. — Bulkhead  suture  (wire-release  ligature 
and  fibrin  bolus)  of  41  days.  L.  U.,  line  of  union  of 
muscle  coats;  Sc.  wide  scar  between  muscle  coats 
duo  to  "  straightenin.s:  of  the  suture." 


Fio.  13. — Bulkhead  suture  (wire-release  liga- 
ture and  fibrin  bolus )  of  63  days.  L.  U.,  line 
of  union  of  mucous  coats;  M.  C,  muscle  coats 
more  closely  approximated;  Sc,  scar  tissue  dis- 
appearing. 


iL.U. 
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Fio.  14. — Bulkhead  suture  (wire-release  liga- 
ture and  fibrin  bolus)  of  79  days.  L.  r.,  line  of 
union  of  tlie  coats. 


Fig.  15. — Bulkhead  suture  (wire- 
release  ligature  and  fibrin  bolus) 
of  97  days.  L.  V ..  line  of  union  of 
the  coats.  The  dark  stippling  at  A 
is  due  to  sublimate  precipitate. 
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